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When Fever Persists... 


... physicians often preseribe one or more Pulvules 
“Beeotin with Vitamin © a day. This potent formula 
provides, in one pulvule, a therapeutic dose of all the 


better-known water-soluble vitamins. 


pulvule contains: 
Thiamin Chloride mg. 
Riboflavin meg. 
Pyridoxine Hydrochloride 5 mg. 
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Pantothenic Acid 
as Caletum Pantothenate) my. 
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‘Tissue Material, Desieeated. Lilly 0.59 Gm. 


Eli Lilly and Company 


Indianapolis 6, Indiana, L.S. A. 
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field of vision yet as easily handled as small scissors tudinal Serrations and Easily- Threaded, Smoothly- 
Degree of angulation ts usetul in any situation but not Ground Eye. 

so great as to be awkward in a small space. Sater than Has three useful functions: as a ligature carrier, a 
curved scissors for cutting vascular tissue hemostat or a dissector. OF particular value in ligating 
vessels encountered during surgery of the esophagus 
Length 25 cm 


Th 227A Rienhoft Modified Finochietto Rib Spreader 
Lighter and less bulky than stan lard models. Particu Th 118 Finochietto Needle Holder 


rly use chaldrer mung adults and thin 
larly useful in children, young a shies ‘ Angulation of tip facilitates suturing in deep areas in 


viduals where the regular Finochvetto retractor may be 


chest an il lomen. Can be turned at various ingles to 


mewhat cumbersome. Also useful as a sternum 
permit accurate placing of sutures when pertorming 


spreader 
mMaslomoses Partin tlarly uset il for hago wastric 


i blade sizes, all with 6" spread between blades stomoses deep in the chest at dittcult angles 
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largest producer of antibiotics comes \ iocin 
a new antibiotic with important activity 


against’ Mycobacterium tuberculosis. 


\ pioneer in the development of streptomycin, 
dihvdrostreptomyein and isoniazid, Phizet 
thus adds another powerful agent to the modern 


management of tuberculosis. 


Viocin therapy will be particularly valuable 
when other medication cannot be used, and as 
an adjunetive measure in serious, progressive 


tuberculosis and many eases of extrapulmonary 
Viecimn ts supplied us 
the sulfate. tor 


intramuscular imyection 


tuberculosis. 
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Cat... 


and the Low Sodium Diet 


The beneficial effect of sodium restriction in the management of hyper- 
tension and many types of cardiac disease is firmly established. A low sodium 
diet aids in preventing edema and frequently leads to a significant reduction 
in arterial tension. 


‘To emphasize the importance of sodium restriction and to enable the 
physician to present his patient with an informative discussion of the subject, 
The American Heart Association has just published a valuable pamphlet 
entitled “Food For Your Heart.”’** Covered also in this booklet is the impor- 
tance of weight reduction in the management of the cardiac patient. 


Dietary recommendations for three levels of sodium restriction are 
given. In all of them, meat is an important constituent of the diet. In the 
diet providing moderate sodium restriction (0.5 to 1.5 Gm. of sodium), 4 to 
6 ounces of unsalted meat, fish or fowl are allowed. In severe restriction 
(0.5 Gm. sodium), 3 to 4 ounces of meat are permitted daily. The weight re- 
duction-moderate sodium restriction diet calls for 5 to 6 ounces of meat daily. 


This booklet again emphasizes the valuable application of meat in the 
dietary management of cardiac disease, hypertension, and obesity. Since, as 
the manual emphasizes, infectious diseases and such scourges as typhoid 
fever have now been controlled with antibiotics, chemotherapeutic agents 
and modern sanitation, “many physicians and scientists consider nutrition 
the most important environmental factor in health.”’ 


Meat, with its wealth of high quality protein, B complex vitamins and 
important minerals, plays an important role in the aim toward better national 
health. That the generous consumption of meat by the American people is a 
significant factor in attaining this goal is reflected in the statement that 
“most physicians feel that the high American consumption of protein is a 
good thing.” 


*Food for Your Heart, a Manual for Patient and Physician, Department of Nutrition, 
Harvard School of Public Health, Harvard University, The American Heart Association, 
Inc., New York, 1952. Copies available through local Heart Association. 
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are acceptable to the Council on Foods and 
Nutrition of the American Medical Association. 
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HOFFMANN 


greater solubility 


Gantrisin is a sulfonamide so soluble thet 
there is no danger of renal blocking 
and no need for alkalinization. 


higher blood level 


Gantrisin not only produces a higher 
blood level but also provides a 
wider antibacterial spectrum. 


economy 


Gantrisin is far more economical than 
antibiotics and triple sulfonamides. 


less sensitization 


Gantrisin is a single drug—not a mixture 
of several sulfonamides—so that there is 
less likelihood of sensitization. 
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LATE RESULTS OF MODIFIED BED REST IN ACTIVE UNCOMPLICATED 
MINIMAL PULMONARY TUBERCULOSIS 


ROGER MEPCHELI 


1 publication October 1452 


INTRODUCTION 


\ study of 307 patients with active, minimal, pulmonary tuberculosis, ad 
mitted to Tradeau Sanatorium in eleven vears, 1930 through L940, and followed 
for seven to eighteen vears, was published in 1950 (1). In order to expand and 
clarify. these preliminary observations, patients admitted ino nine additional 


vears have been studied and the entire group Was subjected to certain additional 


analyses. 


MATERIALS AND METHODS 


This study was based pon a review of the reeords of all purtients vwimuitted te Trudeau 
Sanatorium between January 1027, and Deeember 31, 1046. 4,926 admissions in these 
twent vears, 1.196 (24 peer were classified as minimal at the time of admission. After 
review of the clinteal and re tyenographie data in each of these 1,196 patients, O12 were 
excluded for various re leaving 654 cases 

case was classified nactive When the roentyvenogr shadows were entirel string 
like and or ealeifie sand remained unchanged under observation at the sanatorium, ane 
when sputum was repeatedly megative for VW. tube 

Sputum was considered p fie When one or more typical acid-fast rods were seen dur 
ing a twentyominute seareh of a smear of concentrated sputum collected during a fitt 
hour period, or when VW. tule ‘ vas cultured from sputum or gastric washings. Spu 
tum cultures were not made regt ly until 1935. and gastrie washing cultures were not 
done routinely until 19800 Smears of gastrie washings were not used. It was customary to 
order sputum culture shen sputum smears were negative for acid fast baci, and gastrre 

monthiv intervals 


yenograms taken before and during treatment 
HOt patients t natorium, complete follow-up data neluding chest 


rocntgenograms, were sought | orrespondence with other institutions phyvstenans, and 


From Trudeau Sanatorium, Trudeau, New York 

Presented in part befo the Medical Session, as part of the Wedreal Se 
herculoe it the ISth annual meeting of the National Tuberculosis Association 
Massachusetts 

This study w ded bb yrs « Committee on Medical Research « 
American Trudeau ved | on ¢ National Tuberculosis Associat 


of tl 
te 
the 
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the puitionts t es. Detarled follow test cases the thle 
of annual questionnaires ved trom ¢ ts or ther poh 

The term modified bed rest as used means to twenty-one hours 
reclining in bed or on a chatse longue, eating me in adjoining room, and tul 


per du 
bathroom privileges Riding or walking to other buildi 


necessal ‘ Was 


permitted 

Sixty five of the 654 patients reer ived striet bed rest for two months or more before 
vimission te Trudeau Sanatorium ind were se prarate This lett a balance of SSO 
patients treated with modified bed rest only, or with less than two months of striet bred 
rest. By striet bed rest is meant all regimens limiting the patients’ out ot bed activity to 


no more than three bathroom privileges per lay 


The suecess of follow-up in this sertes ts shown graphieally in figure l 


Cont 


1) because of ultimate tarhure to loente ¢ patients vho were alive at last report 


below the lower curve and (2) beeause of cle ith from nontubereulous causes 


TABLI 


pep prow ANatysts 


Moderatel vivanced 
Pleurisy with effusion, with or without visible infiltration 
Minimal, but Anew: mederatel seed before 


Minimal plus extrapulmonary mode intestinal, genimtourinar 


endobronchial, bone and tuberculosis 


Minimal plus diabetes, pregnan heart disease, or bronchial asthma 


Minimal, but treated from the outset with pneumothorax of 


phrenme nerve iter 
ruption 

Primary comple onl 

Nontuberculous disease onl 

No clises lise ine 


Minim il. rnactive 


Tot il 


f the graph represents the proportion 


between the upper and lower curves The balanee o 
with successful follow up It is this space which ts ¢ inte: figure 


The data on tule reulosis mortal nontuberculous «ce ithe 


tact in figures | and 2 were derived b the life-table method. Phe lite tratrte 


sidered a method for studving events 
» A vearly life table rate is determined by dividing 


eceur tn patients of served 


for varving lengths of tine 
the number of persons to whom an event occurred during a certain post discharge 
vear b the number of persons to whom this event hissed ret et oecurred and with 
whom contact was stil at lens rough thet 


charge venur, umulative hfe table rates are then compute ltrom the annuntl 


these rates min tw ad te represent the « pected behavior the ntire group 


upon the experrenes obse od in those follo ved for t he rest 


Because tuberculosis mortatt cpuite > per cent om 


rates of progression of tuberculosis were used to measure the effectiveness of 
ment. The term “pr wresston} is defined as ar definite mere «lose 
velopment of cavit terpreted from the chest roentgenogram. Ser al fils 


! progre it evel 


bactertologie tindings contirmed the diagnosis of 


except in seme of the ver progressions vhieh are discussed below 

tients were at risk of progression any time alter beginning treatment, including 
the months spent at the sanatormum Most of the progressions discove red im thos 
known to the patients and were setually doin some wa 


mvestigution were 


lost 
Os he 
110 
12 
- 
a 
trent 
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Each search for a possible correlation of the rates of progression and various factors 
such as age, sex, extent, and the like was first made by using “five-year progression (any ) 
rates.’’ The “five-year progression (any) rate” was the proportion of patients having at 
least one progression, as defined, during residence at the sanatorium or during the first 
five post-discharge years. A patient with progression which occurred for the first time 
more than five years after discharge was classified as “‘no progression’’ in computing five- 


1 


10 
YEARS APTER DISCHARGE 
Fig. 1: Success of 5- to 25-year follow-up of 589 patients, showing both loss of contact 
and loss by death from nontuberculous causes. The nontuberculosis death rate and loss 
of contact rate were determined by life table. The space labeled ‘‘contact maintained”’ 


represents the balance 


ALL PELAPSES SOTH PRIMARY AND RECURAENT 


Fic. 2: Tuberculosis morbidity and mortality in 589 patients with active uncomplicated 
minimal pulmonary tuberculosis treated originally with modified bed rest. This figure 
deals with the group labeled “contact maintained” in figure 1. The tuberculosis death 
rate was computed by life table. The “‘curing’’ rate was obtained by determining for each 


year the proportion of the contacted survivors who were curing. 


vear progression rates. Since contact with 26 patients was lost in less than five years after 
discharge, only 563 cases remained available for analysis by this method in contrast to 
589 by the life tables. 

After relationships had been detected or suspected by the five-year progression tech 
nique, the observations were elaborated by the use of all post-discharge experience in all 
of the 589 patients in life tables. 

For reasons presented later, rates of progression to advanced disease (the five-year 
progression (advanced) rate) were later distinguished from the five-year progression (any) 
rate. The five-year progression (advanced) rate excluded those progressions too smal! to 
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change the classification of the patient’s disease from minimal to moderately or far ad- 
vanced, 

The statistical analyses were made by means of mechanical sorting and tabulation of 
business machine punch cards, each having 80 columns of ten variables each. Differences 
in results were tested for statistical significance by the standard error and chi-square 
methods. A difference which might have arisen from chance alone in no more than 2 per 
cent of the cases was considered significant (S). 


RESULTS 


Tuberculosis morbidity and mortality: The cumulative tuberculosis mortality 
is shown in the space below the lower curve in figure 2. The space labeled ‘‘cur- 
ing”’ represents the proportion of living contacted ex-patients who were being 
treated for active tuberculosis in each post-discharge year. The rest of the figure 
represents the proportion of living contacted ex-patients who were not under 
treatment for tuberculosis in each post-discharge year. 


TABLE 2 
Tue 1951-1952 Srarus or 589 Patients Were Treatep witn Mopiriep Bep Rest 
at Trupeau Sanarortum Between 1927 anv 1946 ror UNcompPLICATED 
Active Minimat Putmonary TUBERCULOSIS 


NUMBER PER CENT 


Well and able to work 470 
Under treatment for active tuberculosis 16 
Dead: tuberculosis 19 
Dead: nontuberculous causes 23 
Well: then contact lost 


100 


Total 


Exclusive of deaths from tuberculosis, it is evident that the long-term economic 
loss from active minimal tuberculosis in this group of patients, treated originally 
with modified bed rest only, continued for at least twenty years to range be- 
tween 5 and 10 per cent of the followed ex-patients each year. 

The 1951 to 1952 status of the 589 patients is shown in table 2. 

Timing of the first progression: Cumulative life-table rates of primary progres- 
sion are shown in figure 3, whether this occurred at the sanatorium or after 
discharge. In the upper curve, 201 of the 589 patients, or 35.8 per cent, at the 
end of twenty years were found to have had at least one known progression. 
Approximately one-third of these progressions occurred before the patients left 
the sanatorium; approximately 60 per cent had occurred by the end of the first 
post-discharge year; and approximately 90 per cent had occurred by the end of 
the fifth post-discharge year. 

In the lower curve, 154 of the 589 patients, or 27.6 per cent, at the end of 
twenty years progressed at some time to advanced disease, i.e., beyond the 
minimal classification. It is evident that the timing of progression to advanced 
disease followed the same general pattern as it did when all progressions were 


studied. 
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Chance of a second progression: The chance of a second progression was deter- 
mined in three different ways: 


(a) Two-hundred and eighteen patients were known to have had at least one progression 
of any degree during or after their initial treatment. One year or more after recovery from 
a first progression, 76 were known to have had a second progression of any degree; this was 
43.2 per cent cumulative chance of a second progression of any degree in the next twenty 
years. 

(b) Seventy-three patients were known to have had a minimal progression during or 
after their initial treatment from which they apparently recovered, usually coincidentally 
with some additional treatment; 15 of these, or a cumulative 25.7 per cent, had a subse 
quent progression to advanced disease within the next twenty years. 


CUMULATIVE PRIMARY PROGRESSION RATES 


ALL PROGRESSIONS 


10 is 


5 20 
YEARS AFTER DISCHARGE 


Fic. 3: Cumulative rates of primary progression of tuberculosis at sanatorium or after 
discharge in 589 patients with active uncomplicated minimal pulmonary tuberculosis 
treated originally with modified bed rest. An ‘“‘advanced”’ progression was defined as pro 
gression to advanced disease. ‘‘Any’’ progression included those progressions still within 
the minimal classification. 


(c) One-hundred and fifty-five patients apparently recovered after an initial progression 
to advanced disease: 55 of these, or a cumulative 44.1 per cent, had a further progression 
during the next twenty years. 


Year of admission: Using the five-year progression (any) rate, the incidence 
of progressions by years of admission underwent an apparent deterioration 
after 1936 (figure 4). On the other hand, the average duration of modified bed 
rest taken in each year rose abruptly after 1936. In fact, the average duration 
of modified bed rest taken in the second period of less favorable results was 
more than doubled, i.e., 1.9 versus 4.3 months. 

This paradoxical observation was not explained by appreciable differences in 
background factors of sex, age, or extent of disease in the two groups. Many 
more patients with known “newly acquired’’* disease, however, were treated 
after 1936 than before. 

Ninety-three per cent of patients admitted before 1936 were diagnosed be- 


* For definition of ‘‘newly acquired”’ disease, see section on age of disease. 
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cause of symptoms, whereas only 53 per cent were so diagnosed after 1936. 
Those not diagnosed because of symptoms came to the sanatorium as a result 
of findings on routine chest films; mild symptoms, if present, were noted only 
in retrospect. It may be argued that a patient with tuberculosis which has be- 
come frankly symptomatic and is still minimal in extent may have demon- 
strated a degree of host immunity not known to exist in those diagnosed before 
symptoms had caused the patient to seek medical care. Contrary to this reason- 


FIVE YEAR PROGRESSION (ANY) RATES 


MEAN OF MOD. BED 


*30 *35 "40 "45 
Year of Adaission 
Fic. 4: Five-year progression (any) rates by year of admission. Mean duration of modi- 
fied bed rest taken by patients admitted in each year. 


TABLE 3 


RELATION OF Five-YeAR PROGRESSION (ANY) Rates TO YEAR OF ADMISSION AND PRESENCE 
or Symproms Leapinc To D1aGNosIs AND TREATMENT 


ADMITTED 1927-1935 ADMITTED 1936-1946 


DIAGNOSIS RESULTED FROM TOTAL CASES Any Progression Any Progression 
Cases 
Number Per cent Number Per cent 


Symptoms 416 79 ' 141 59 
Routine films 147 : 126 


104 39.08 
NS 


Totals 563 


S = significant; NS = not significant. 


ing, analysis showed that those diagnosed because of symptoms actually fared 
somewhat more unfavorably than those diagnosed by routine film in each 
period (table 3). 

Doctors and nurses, both student and graduate, were found to have a higher 
five-year progression (any) rate than a group comprising all other occupations. 
Tuberculosis mortality, however, was much lower in the medical science group. 
After further study, this discrepancy between morbidity and mortality finally 
led to the realization that the severity of each progression should be given serious 
consideration. After trying various definitions, progressions were finally classified 
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as minimal and those extensive enough to take the patient out of the minimal 
classification. 

Using cumulative progression (advanced), instead of progression (any), rates, 
the difference between the two periods before and after 1936 was substantially 
eliminated (table 4). 

Thereafter, all studies were carried out using both definitions of progression. 
Emphasis is placed on progression to advanced disease for reasons discussed 


under “Comment.” 


TABLE 4 
RELATION OF ANNUAL AND CUMULATIVE PROGRESSION RATES TO YEAR OF ADMISSION 


ANY PROGRESSION ADVANCED PROGRESSION 


Year of Admission 
1927-1935 1936-1946 1927-1935 1936-1946 


Progression Progression Progression Progression 
Cases 


Annual Risk | Annual Ann- Cumu- An- Cumu- 
bative lative ual lative nual lative 


per cent per cent per cent per cent 
At sana- ‘ 10.4 16.8 16.8 5 
torium 
11.8 26.6 
.5 | 29.2 


wed 


32.6 
35.3 
38.1 
38.1 


3 
25 


~ 
oOo = te 


S = significant; NS = not significant. 
* Note: Significance testing was applied to cumulative progression rates at only the 


five- and ten-year levels. 


Occupation: As previously noted, doctors and nurses, both student and grad- 
uate, had a slightly higher five-year progression (any) rate than patients en- 
gaged in all other occupations. However, this difference was no longer evident 
when results were measured by five-year progression (advanced) rates (table 5). 

Sex and age: There was no important difference in results between the sexes 
(table 6). However, results improved significantly with advancing age, based 
upon three age groups: fifteen to twenty-two, twenty-three to thirty-three, 
and thirty-four and over (table 7). Correlation of the factors of age and sex 
yielded no additional information. 

Age of disease: Age of disease was determinable in only 179 cases. The disease 
was classified as “newly acquired” when a film reviewed at Trudeau Sanatorium 


was entirely clear or when conversion of the cutaneous reaction to tuberculin 


at 
3 
Ss 
; 3 238 4.2 23.6 189 4.8 249 19.4 218 3.2 | 21.4 
4 226 2.7 | 25.7 | 178 4.0 239 21.4 209 2.9 | 23.7 
5 218 2.3 27.4 169 4.4 231 23.1 3.2 | 26.1 
10 191 1.2 | 3.2 51 0 204 26.5 62 0 26.1 
15 162 0 32.2 6 0 — 174 27.7 6 0 
20 sO 0 32.2 0 0 87 | | 27.7 0 0 
s* NS 
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from negative to positive had occurred within twelve months before admission. 
The disease was classified as “old’’ when admission was occasioned by progres- 
sion of a lesion seen on a film obtained a year or more before admission. In the 
other 410 cases, reliable evidence of the age of disease was not available. 


TABLE 5 
RELATION OF Five-YEAR PROGRESSION Rates TO OccUPATION 


ANY PROGRESSION ADVANCED PROGRESSION 


OCCUPATION 
Number Per cent Number Per cent 


Medical 21; 78 36.8 212 5A 25.5 
All other : 109 87 24.8 


25.0 
NS 


Total 


NS = not significant. 


TABLE 6 
RELATION OF ANNUAL AND CUMULATIVE PROGRESSION Rates TO SEx 


ANY PROGRESSION ADVANCED PROGRESSION 


YEARS AFTER j 
Male a | 

DISCHARGE M Female Male Female 
Progression Progression | .. 

| Cases 


Progression 
at 


| p j 
— Progression 
Cumu Ris | Cumu Cumu 
i P Risk 
| | lative | lative Annual lative | 


An- | Cumu- 
nual | lative 


| | 
per cent per cent) per cent! per cent = 


At sana- 27 3.8 
torium 


NS = not significant. 


In table 8 it is shown that “old’’ minimal disease behaved consistently but 
not significantly better than “newly acquired” minimal disease. The results for 
the group with disease of unknown age incidentally fell between the two known 
groups. 

Combining factors of age of disease and age of the patient, it is shown in 
table 9 that “old” disease tended to respond more favorably the older the 


563 187 33.2 563 141 
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13.8 | 312 13.2 | 277 11.9] 11.9 | 312 | 7.1 
| | } | 
| 
237 | 9.8 | 22.2| 269 | 20.3 | 248 8.6 | 19.5 | 288 | 6 | 13.2 
2 | 208 | 4.8 25.9) 246 | 3.7] 23.2 | 221 | 2.7 | 21.7 | 268 | 15.8 
3 | 196 | 3.1) 28.2] 231 | 5.7] 27.6/ 213 | 3.3] 24.3 | 254 | 18.5 
| 190 | 4.8) 31.6 214 | 1.9} 29.0 | 206 | 3.9) 27.3 | 242 | 19.9 
5 179 | 3.4 | $3.9| 208 | 3.0} $1.1 | 196 | 2.1 | 28.8 | 236 | 3 | 92.4 
10 | 109 | 1.9 98.7} 133 | 0 $3.2) 119 | 1.7 | $1.7 | 147 | 24.2 
5 | 69 | O | 36.7] 9 | O | 35.0) 74 | O | 31.7/ 1066 (0 | 25.9 
20 | 2 | O | 36.7} 51 | 0 |35.0, 33 | O | 31.7) 54 | | 25.9 


BED REST IN MINIMAL TUBERCULOSIS 409 


patient; the converse was true of “newly acquired” disease. In table 10 it is 
suggested that “newly acquired” disease responded less favorably in females 
than in males. 

Extent of disease: Results were significantly less favorable the more extensive 
the involvement as roughly measured on the single admission film (table 11). 


TABLE 7 
RELATION OF ANNUAL AND CUMULATIVE PROGRESSION Rates TO AGE OF PATIENT 
AGE OF PATIENT 
15-23 24-33 plus 
YEARS AFTER 


DISCHARGE Progression —_ Progression Progression 


Cumu 
lative 


Cumu- 
lative 


Cumu- 


Annual Annual 


Annual! 


Any Progression 


per cent per cent 

Atsanatorium 191 20.6 20.6 296 
150 27.6 257 

136 0.7 32. 238 

124 4.% 33. 224 3 

116 38.6 202 31.2 

110 193 33.4 

2 

8 


> 
3 
2 


per cent per cont per cent 
12.5 3.0 

21.1 

24.9 


29 


© w 
ao 


to 


| 


64 129 36. 
51 43. 3 | 36. 
21 3 ‘ 36.8 


~ 


Advanced Progression 


10.5 296 8.8 
16.9 

20.6 

23.3 

26.6 

29.6 

$2.0 

33. 

33. 


At sanatorium 


mt 


S = significant. 


Admission films or films of satisfactory quality were not available for review in 
42 patients. 

Location of disease: The particular lung, whether the lesion was uni- or bi- 
lateral (table 12), and the location in various areas of the lung (apex, infra- 
clavicular area, mid-lung, or base) bore no apparent relationship to results. 


Degree of clearing: The degree of clearing of abnormal shadows during the 
first six to eight months of sanatorium treatment was determined in 244 cases 


at 
| 89 3.4 13.0 
| 86 0 13.0 
| §84 3.6 16.1 
49 0 17.6 
34 0 19.4 
20 17 0 19.4 
s | 
10 8.8 102 2.9 2.9 
1 169 ‘| 16.4 99 6.1 8.8 
2 156 4. 18.8 91 0 8.8 
3 146 3. 21.2 90 3.3 11.8 
4 139 | 23.3 87 0 11.8 
5 132 4. 24.8 85 2.4 13.9 
10 73 0 27.0 51 0 15.4 
15 59 0 27.6 34 0 17.3 
20 27 0 27.6 17 0 17.3 
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The cases of 319 patients were excluded for the following reasons: (a) less than 
six months at the sanatorium; (b) progression occurred before leaving the sana- 
torium; (c) insufficient or inadequate films for review. 


TABLE 8 
RELATION OF ANNUAL AND CUMULATIVE ProGression Rates TO AGE OF DISEASE 


ANY PROGRESSION ADVANCED PROGRESSION 


Age of disease 


YEARS AFTER “Old” “Newly Acquired”’ “Old” “Newly Acquired ”’ 
DISCHARGE 


Progression Progression Progression Progression 


Cumu 


| Cumu An Cumu 


Annual | lative nual | lative Annual | 


} 


per cent| per cent per cent Bont per cent per cent) per cent 


At sana- ll. .2 8.6 | 8.6 12.9 | 12.9 
torium 


3.5 | 11.8 4.1 | 16.5 


| 2/12. | 18. 
12. 2.9 | 22.5 
| 2.7 | 21. 2.5 | 15.1 | 4.5 | 25.: 
17.3) 6 3.6 | 25. 
| 17.3| 16 | O | 88. 
19.9) 6 0 
| 19.5 0 


NS 


S = significant. 
NS = not significant. 


TABLE 9 
RELATION OF Five-Year Procresston (ApvaNncep) Rates To AGe or Disease 
AND AGE OF PATIENT 


AGE OF DISEASE 


“Old” | “Newly Acquired’’ Undetermined | Totals 


—E Advanced Advanced Advanced Advanced 
Progression Progression | Progression Progression 

Cases : Cases Cases 
er | Num- Per Num- Per 


Per 
cent ber cent ber 


Number | Number 


15-23 | 26.7 | 37 | 30.8 183 | 55 
24-33 8 | 17 22.6 | 28.1 | 283 | 72 
34 plus | | 3.3 97 | 


Totals 


S = significant; NS = not significant. 


In table 13 it may be seen that the degree (and perhaps rapidity) of clearing 
was mildly related to results as measured by the five-year progression (advanced) 


nec 
— 
| Cases | 
at 
4 | 
a 
1 | 82 
2 78 ; 
3 75 
4 73 
5 71 
15 28 
20 
cent 
30.1 
25.5 
14.4 
| 16 82 | 21 | 25.6 | 390 | 104 | 26.7 | 563 | 141 | 25.1 
NS | NS | NS | s 
’ 
” 


TABLE 10 


{ELATION OF FIVE-YEAR PROGRESSION (ADVANCED) Rates TO AGE OF DISEASE AND SEX 
AGE OF DISEASE 


“Old” “Newly Acquired” Undetermined Totals 
Advanced Advanced Advanced Advanced 
Progression Progression Progression Progression 
Cases Cases Cases Cases 


Per Per . Num Per 


Number 
_— cent Number) cent ber cent 


Male 7 | 20.0 7 | 17.1 | 190 59 | 31. 266 73 | 27.4 
Female ( 16.1 14 34.2 | 200 5 | 22.5 | 297 68 | 22.9 


Totals ¢ | 17.6) 82 | 21 | 25.6 | 390 | 563 | 141 | 25.0 
NS NS | NS NS 
NS = not significant 
TABLE 11 
RELATION OF ANNUAL AND CUMULATIVE PROGRESSION Rates TO EXTENT OF DISEASE 
EXTENT OF DISEASE 


1-5 sq. cm 6-15 sq. cm 16+ sq.cm 
YEARS APTER DISCHARGE 


Progression Progression Progression 
Cases | Cases Cases 


at Risk Cumu- | at Risk Cumu- at Risk iil Cumu- 


Annual Annual 


lative | lative lative 


Any Progression 
per 


At sanatorium 8.6 6 ; 6 11.6 243 


Bas 


Advanced Progression 


At sanatorium 3.6 : 164 
2.2 150 

143 

133 

128 

126 

71 

51 

14 

8 


cow 


S = significant. 


per per per per 
ni ni cent cent cent cent 
eC 17.0 17.0 
| 127 4.7 12.9 144 4.2| 15.3} 200 | 11.7 | 26.7 
2 120 5.0 | 17.3; 138 5.1 | 19.6; 171 3.0 | 28.9 
3 112 4.5 (21.0) 128 3.2 | 22.2) 163 4.3 | 32.0 
106 1.9 | 122 1.6 | 23.4) 155 5.8 | 35.9 
104 1.0 28.8 120 3.5 26.1 144 5.0 $9.0 
70 | O 24.3 66 i) $1.4 91 2.2 40.9 
46 | 24.3 48 0 (32.7 6 | Oo | 41.7 
24 0 24.3 13 0 32.7 36 0 41.7 
8 
8.0 8.0 243 10.7 10.7 
4.7| 12.3 215 0.4 19.1 
4.9 16.6 189 6 20.4 
2.3 18.5 183 3 23.0 
16 19.8 176 6 26.5 
1.7 | 91.2) 166 30.2 
0 25.9 100 0 387.6 
0 27.0 68 38.3 
0 27.0 39 38.3 
411 
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rates. The average extent of disease before treatment and the incidence of sputum 
positive for M. tuberculosis were essentially the same for the four groups studied. 
Even though the individual differences were statistically nonsignificant, the 


manifest trend is noteworthy. 
Appearance of the residual shadows: A record was made in 87 cases of the 
appearance of the abnormal roentgenographic shadows still visible after six to 


TABLE 12 


RELATION OF Five-Ye&AR PROGRESSION (ADVANCED) Rates To UNI- AND BILATERAL 
AND Its ExTEeNT 


1-5 sq. cu 6-15 sq. cM. 16+ sq. cM UNDETERMINED TOTALS 


UNI- 08 Advanced Advanced Advanced Advanced Advanced 

BILATERAL Progression Progression Progression Progression Progression 
Cases Cases Cases Cases Cases 

Num- Per Num- Per Num- Per Num- Per Num- Per 

ber cent ber cent ber cent ber cent ber cent 


Unilateral. 127 | 16 12.6 139 31 22.3 171) 58 33.9 33) 16 48.5 470 121 25.7 
Bilateral 8 112.5 18; 211.1 6) 14 23.3 7) 3 42.9 93 21.5 


Totals 135 17 12.6 157 33 21.0 231 | 72 31.2 40 19 21.1 563 141 25.0 
NS NS NS NS NS 


NS = not significant. 


TABLE 13 
RELATION oF Five-Year ProGrREssSION (ApvANcED) Rates To Decree or CLEARING 
Durine Stx tro Montus or SaANatortum TREATMENT 
ADVANCED PROGRESSION 


DEGREE OF CLEARING IN SIX TO EIGHT MONTHS OF 


SANATORIUM TREATMENT 
Per cent 


None 10.3 
Slight ; 11.0 
Moderate 15.6 
Marked 22.2 


Total... 13.9 
NS 


NS = not significant. 


eight months of sanatorium treatment. This study unfortunately was made 
only on the admissions during nine of the twenty years. 

In line with previous observations, disease characterized by stringlike shadows 
after six to eight months of rest treatment was less apt to be followed by relapse 
than was disease characterized by nodular or mixed shadows, although this is 
not significantly demonstrated in this relatively small sample (table 13). 

Bacteriologic findings during sanatorium residence: No relation was found be- 
tween sputum (smear plus culture) findings and later progression in the original 
study (1). The problem was therefore re-studied on the enlarged series, using 
progression to advanced disease and differentiating between smear and culture 
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findings. Any positive bacteriologic result by one of the two methods was classi- 
fied as positive by that method. The only exception was in persons who were 
found to be excreting tubercle bacilli only after a progression to advanced dis- 
ease. Frequency of bacterial examinations varied somewhat from patient to 
patient although standard practice was a fifty-hour concentrated smear once a 
month. 

The finding of acid-fast bacilli on smear at any time during sanatorium resi- 
dence was found to have some numerical relation to progression to advanced 
disease (table 14). The differences, when bacteriology was measured by sputum 
or gastric washing culture findings, were more conspicuous numerically than 
when the bacteriology was measured by sputum smears. 


TABLE 14 
RELATION OF Five-YE&AR PROGRESSION (ADVANCED) Rates TO Sputum BacTERIOLOGY 
DurING SANATORIUM RESIDENCE 


PIFTY-HOUR SPUTUM FIFTY-BOUR SPUTUM GASTRIC WASHING 
SMEARS CULTURES CULTURES 


BACTERIOLOGIC FINDING Advanced Advanced Advanced 
Progression Progression Progression 
Cases Cases 


Number Per cent Number Per cent Number Per cent 


Positive 252 73 29.0 54 19 
Negative j 21.9 143 29 


25.0 197 48 
NS 


Totals 


NS = not significant. 


Bacteriologic findings within two months prior to discharge: A patient with 
sputum smear positive for acid-fast bacilli within two months before discharge 
was somewhat more apt to have progression to advanced disease within five 
years than one whose sputum was negative by smear. The difference was much 
greater, however, when the presence of bacilli was determined by sputum or 
gastric washing culture (table 15). Neither difference, however, was of definite 
statistical significance. 

Duration of modified bed rest: The possibility of progression to advanced dis- 
ase could not be shown to be affected by variations in the duration of modified 
bed rest actually taken by the patients (table 16). 

This study necessarily excluded 16 patients with progression to advanced dis- 
sase before termination of their initial period of modified bed rest. There was no 
answer to the question why a group of patients with minimal disease was given 
modified bed rest for periods as short as two weeks or as long as fourteen months. 
As nearly as can be determined from the clinical records and from discussions 
with physicians on the staff of Trudeau Sanatorium during the study period, 
the duration of modified bed rest was influenced most by the varying personal 
attitudes of the referring and attending physicians. 


35.2 15 26.7 
20.3 21 2 9.5 

563A 24.4 36 6 16.7 
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It will be noted in table 16 that extent of disease was not a factor in deter- 
mining how much bed rest was taken, at least in the series as a whole. Breaking 
the cases down further by age, sex, age of disease, sputum findings, and the like, 
also failed to explain the lack of relationship between duration of bed rest and 
results. 


TABLE 15 
RevaTion or Five-Year Procression (Apvancep) Rates To Sputum Bacrerio.tocy 
Durtinc Two Montus Berore Discuarce 


FIFTY-HOUR SPUTUM OR 


U 
FIFTY HOUR SPUTUM SMEARS GASTRIC CULTURES 


BACTERIOLOGIC FINDING AT Di HARGE 
Advanced Progression Advanced Progression 


Number Per cent Number Per cent 


Positive 21 33.9 : 33.3 
Negative 120 24.0 16.0 


Totals 141 25.0 : 19.4 
NS NS 


NS = not significant. 


TABLE 16 
RELATION OF Five-Year PRoGRession (ApvVANCED) Rates TO EXTENT Or DISEASE AND 
Duration or Mopiriep Bep Rest 


EXTENT OF DISEASE 


cm 6-15 sq. cm 16+ sq. cm Undetermined Totals 
DURATION OF 
MODIFIED 


BED REST Advanced Advanced Advanced Advanced Advanced 


Progression Progression Progression Progression Progression 
Cases Cases Cases Cases Cases 

Num- Per Num Per Num- Per Num- Per Num-| Per 

ber cent ber cent ber cent ber cent ber | cent 


momihs 
8.1 8) 18 21. 9 23.2 2! 5 : 69 22.3 
3 6 16.7 j 35. 2 28 32/25 


6 plus : 36 13.¢ 


Totals. 134 


NS = not significant. 


All durations of modified bed rest were studied; the durations presented were 
simply selected as the most representative. 

Duration of sanatorium residence: In like fashion, variations in the duration 
of sanatorium residence were not found to have any relation to results as meas- 
ured by the five-year progression (advanced) rate (table 17). When the cases 
were divided into subgroups by factors of sex, age, extent of disease, and the 
like, no light was thrown on this observation. It may be seen in table 17, for 
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37 13 35.1 6 1 16.7 109 2422.0 
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instance, that extent of disease did not influence the amount of time spent at 
the sanatorium. Forty-eight patients with advanced progression before discharge 


were necessarily excluded from this analysis. 


TABLE 17 
RELATION OF Five-YEAR PROGRESSION (ADVANCED) Rates TO DURATION OF SANATORIUM 
RESIDENCE AND EXxrent or Disease 


EXTENT OF DISEASE 


Undetermined 


5 sq. cr 6-15 sq. cm 
DURATION OF 
SANATORIUM 


RESIDENCE Advanced 


Progression 


Advanced 
Progression 
“ases “ases Cases 
Per 
cent 


Num 
ber 


Num 
ber 
monihs 
1-4 
5-9 


10 plus 


14.8 S85 
12.9 76 
18.2, 44 
14.5 205 
NS 


Totals 


NS = not significant. 


TABLE 18 


RELATION OF Five-YEAR PROGRESSION 


16+ sq. cm 


Num- 
ber 


(ADVANCED) 


Ady anc ed 
Progression 


Advanced 
Progression 
Cases 
Num 
ber 


Per 
cent 


Per 
cent 


60.0 
42.8 
IS.2 


20.0 10 
27.6 14 
2; 
35 10.0 

NS 


Rates TO DuRATION 


Bev Rest ano Time Away FROM FuLL EmMpLOYMEN' 


DURATION 


TIME AWAY FROM 
FULL EMPLOYMENT Advanced 


Progression 


Advanced 
Progression 


Cases 


Per 
Number 


Number 
cent cen 


months 
1-6 
7-17 


plus 


16.1 
12.6 
4.4 
Undetermined 
Totals. 


S = significant. 


OF MODIFIED BED REST 


Per 
nt 


MONTHS 


Advanced 
Progressior 


Number 


100.0 
20.0 


Totals 


Advanced 
Progression 
Cases 


Num 


or Mopiriep 


Totals 


Advanced 


Progressior 


Per 


cent 


Number 


Time away from full employment: In contradistinction to duration of modified 
bed rest and sanatorium residence, the chance of advanced progression was 


apparently significantly reduced in those patients who waited for eighteen or 


more months before resuming full employment (table 18). 
The statistically significant trend in the last column of table 18, however, 


GE 
ber cent 
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s.u 62 21 197 39 (19.8 
22) 4 8 103° 16 «15.5 
: | 130 | 12 | 9.2, 145 | 21 46 515 | 93 18.1 
Ns NS 
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proved to be highly questionable and probably wrong when the same problem 
was studied differently (table 19). 

Referring to figure 3, it is evident that the chance of progression is greatest in 
the first twelve to twenty-four months after beginning treatment. Patients who 
spent only one to six months before resuming full employment had three-fourths 
or more of the unstable initial twenty-four-month period left at risk. On the 
other hand, patients who spent eighteen or more months away had almost (and 
often completely) passed this critical twenty-four-month period. There were 


TABLE 19 
RELATION oF Ten-YeEAR CUMULATIVE PROGRESSION (ADVANCED) Rates To Sputum 
Bacrerio.ocy, Exrent or Disease, aND Time Away FROM FULL 
EMPLOYMENT IN A Sevectep Series or Cases (Ser Text) 


SPUTUM SMEAR POSITIVE FOR SPUTUM SMEAR NEGATIVE FoR 
TIME AWAY TUBERCULOSIS TUBERCULOSIS 
FROM FULL 
EMPLOYMENT Total Cases Advanced Total Cases Advanced Total Cases Advanced 
at Risk Progression at Risk Progression at Risk Progression 


ALL SPUTUM 


1-15 sq. em.—Extent 


months per cent per cent 
10.3 


12.6 


16+ sq. em.—Extent 


NS = not significant. 


some who spent from two to as long as six years without progression before full 


employment was resumed. 

The problem was therefore re-studied after excluding the following additional 
185 cases: (a) all patients who were away more than twenty-four months; (+) all 
patients who had progression to advanced disease in the first twenty-four months 
after beginning treatment. 

In table 19 ten-year cumulative rates of progression to advanced disease are 
essentially the same for the three variations in time away from full employment; 
this was also true for various subdivisions by sputum studies and extent of dis- 
ease. Progression rates were lower in table 19 than in table 18 because of the 
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necessary exclusion of many patients with early progression of disease. The 
number of cases in “‘all extents’’ was slightly more than the sum of the 1 to 15 
and 16 plus square centimeter extents because of the addition of those of unde- 
termined extent. 

Selected series of cases: A separate study was made of all patients (228 patients) 
who were given six months or more at the sanatorium, or at least six months at the 
sanatorium after any progression, and whose concentrated sputum was negative 
for acid-fast bacilli on smear at the time of discharge. These 228 so-called “ade- 
quately” treated patients were found to have a 26.5 per cent chance of any pro- 
gression and an 18.4 per cent chance of advanced progression in the first twenty 
post-discharge years (table 20). 


TABLE 20 
ANNUAL AND CUMULATIVE PROGRESSION RATES IN 228 ‘“‘ADEQUATELY TREATED’”’ PATIENTS 


ANY PROGRESSION ADVANCED PROGRESSION 
CASES AT CASES AT 
RISK RISK 
Annual Cumulative Annual Cumulative 


YEARS AFTER DISCHARGE 


per cent per cent per cent per cent 


At sanatorium 5. 5.7 
8. 13. 
4, 17.: 
2. 19.6 


21 .§ 
23. 
25. 


DISCUSSION 


The present study of therapy has been retrospective and hence contains both 
recognized and unrecognized pitfalls for the unwary (3). In particular, why were 
some patients given more modified bed rest than others? How well did individual 
patients take their rest and how did their attitude and that of their physicians 
affect the results? These and many other pertinent questions could not be an- 
swered adequately. It may be argued that the inability to demonstrate any 
clear relationship between duration of modified bed rest and clinical results 
may be explained by the physician’s decision to prescribe more or less rest for 
reasons of good clinical judgment not determinable from a review of the record 
or roentgenograms. Extent of disease, age, sex, and other gross factors traceable 
retrospectively could not be shown to explain the amount of modified bed rest 
taken. 

A subsequent report (4) will present some evidence regarding the relative 
effectiveness of strict versus modified bed rest. 

In the section on results, many statistics have been presented for the benefit 
of those who wish to go into such details. Certain general impressions from all 
of the data were inescapable. Minimal tuberculosis, as treated in this series, is a 


228 2.7 
220 5.9 8.4 
205 2.0 10.2 
197 1.5 11.5 
193 2.6 13.8 
. 186 2.9 16.3 
10 102 0 108 0 17.6 
15 75 0 26.5 79 0 18.4 
20 45 0 26.5 48 0 18.4 ; 
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potentially serious disease. It is ultimately capable of leading to advanced dis- 
ease in one of four, prolonged chronic illness in one of ten, and death in one of 
twenty. Its behavior under modified bed rest treatment can be demonstrated to 
be affected principally by the amount of tuberculosis present at the outset, and 
how long it has been there. In spite of all such studies as these, however, unpre- 
dictable behavior remains the predominant feature of minimal tuberculosis. The 
presence or absence of “host resistance’’ is the reason usually given for this 
fact. “Host resistance’? may come and go. In most instances, however, it is 
quite evident that the presence of this resistance can be determined only by 
post hoc propter hoc reasoning. Is the ability to handle tuberculosis to be found 
in the psyche? Will further studies of corticotropin and allied substances put 
psychologic factors in the patient’s ability to heal tuberculosis on a scientific 
basis? In any event, it may be concluded that, in addition to being unpredict- 
able, minimal tuberculosis has also been essentially unsatisfactory in its response 
to modified bed rest treatment. 

The hidden pitfalls of retrospective studies are well illustrated in this study 
by two different situations. There was first the temptation to believe that the 
amount of time spent away from full employment could be shown to have rela- 
tion to results (table 18). As a matter of fact, the findings in table 19, which 
throw considerable doubt on the findings in table 18, leave something to be de- 
sired because so much experience was of necessity eliminated, 

A second pitfall was the change in results when the definition of progression 
was changed. In this long-term analysis, it appears sound to emphasize the 
observations based upon progression to advanced disease since progression has 
little basic importance so long as disease remains minimal for five or more years. 
It should be emphasized, however, that the chance of progression to advanced 
disease after a minimal! progression might have been higher had no treatment 
been given for most of the minimal progressions. 

The validity of roentgenographic interpretations is not considered an impor- 
tant factor in this investigation. In almost all advanced progressions there were 
many corroborative films, bacteriologic confirmation, and other obvious clinical 
events which made the diagnosis of progression easy. This was not true in most 
of the “‘minimal”’ progressions and is another reason for questioning the validity 
of the observations derived using the five-year progression (any) rate. 

The increase in the rate of discovery of any progressions after 1936 raises 
interesting possibilities. In spite of a significant prolongation in the duration of 
modified bed rest given patients treated after 1936, results as measured by ad- 
vanced progressions did not improve. Judging from the sudden increase in the 
incidence of minimal progressions after 1936, it is possible that films were taken 
more frequently and interpreted more carefully from this time on. It was also 


approximately at this time that a very conservative attitude toward early mini- 
mal tuberculosis and preference for stricter regimens of bed rest was being em- 
phasized (5). This study did provide further justification for a conservative 
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attitude toward the early minimal lesion as contrasted with the well-established 
minimal lesion. 

The deterioration of results with increase in degree of clearing of shadows 
after six to eight months of treatment (table 13) may not have been anticipated. 
If the observation is verified, it must be interpreted as related to both the 
original extent (more disease to clear) and the instability of the process. 


SUMMARY 


Modified bed rest alone, as applied at Trudeau Sanatorium during the years 
1927 through 1946, failed in 27.6 per cent of 589 patients with active uncom- 
plicated minimal pulmonary tuberculosis to prevent progression to advanced 
disease during a projected twenty-year follow-up period for the entire group. 

The chance of recurrent progression among those who had a primary pro- 
gression was approximately the same as the chance of a first progression in the 


entire group. 

Age of the patient and extent of disease were found to be related to the in- 
cidence of later progression. 

Sex, location of disease, duration of modified bed rest, duration of sanatorium 
residence, and duration of time away from full employment bore no demon- 
strable relationship to later progression. 

In spite of only a 5 per cent tuberculosis mortality in twenty years, progres- 
sions and recurrent progressions of minimal tuberculosis produced a total loss 
of economic usefulness of sufficient magnitude to justify a continued search for 
a more dependable form of treatment for minimal tuberculosis than modified 
bed rest. 


SUMARIO 


Resultados Tardios del Reposo en Cama Modificado en la Tuberculosis 
Pulmonar Minima Activa sin Complicaciones 


El reposo en cama modificado solo, segdn se aplicé en el Sanatorio Trudeau durante los 
afios de 1927 a 1946 inclusive, no pudo en 27.6 por ciento de 589 enfermos que tenfan tuber 
culosis pulmonar minima activa sin complicaciones, impedir la progresién a enfermedad 
avanzada durante un perfodo de veinte afios en proyecto para todo el grupo. 

Las probabilidades de pregresiédn recurrente entre los que mostraban una progresién 
primaria fueron aproximadamente idénticas que las de progresién primaria en todo el 
grupo. 

La edad del enfermo y la extensién de la enfermedad guardaban, segtin se observé, re- 
lacién con la incidencia de progresién subsiguiente. 

El sexo, la localizacién de la dolencia, la duracién del reposo en cama modificado, la 
duracién de la estancia en el sanatorio y el tiempo pasado sin empleo total no guardaron 
relacién observable con la progresién subsiguiente 

A pesar de una mortalidad tuberculosa de no més de 5 por ciento en veinte afios, las 
progresiones primarias y recurrentes de la tuberculosis mfinima produjeron una pérdida 
total de utilidad econémica de suficiente magnitud para justificar la busca continua de 
una forma de tratamiento més eficaz para la tuberculosis m{fnima que el descanso en cama 


modificado. 


; 
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RESUME 


Résultats éloignés de la cure d’alitement modifiée dans les cas de tuberculose 
pulmonaire a minima non compliquée, en activité 


La cure d’alitement modifiée, seule, telle qu’elle a été appliquée au Trudeau Sanatorium 
de 1927 A 1946, A des malades présentant une tuberculose pulmonaire a minima non com- 
pliquée, en activité, n’a pas réussi A prévenir la progression de la maladie jusqu’A un stade 
avancé, dans 27,6% des cas composant un groupe de 589 malades étudiés pendant une 
période de vingt ans. 

Les chances d’observer une progression récurrente, parmi ceux qui avaient présenté des 
signes de progression primaire étaient approximativement les mémes que les chances d’une 
progression initiale dans le groupe tout entier. 

L’Age du malade et |’étendue de la maladie ont été trouvés en relation avec |’incidence 
d’une progression ultérieure. 

Le sexe, la localisation de la maladie, la durée de la cure d’alitement modifiée, la durée 
du séjour au sanatorium et la durée de la période d’incapacité de travail A temps complet 
étaient sans relation avec la progression ultérieure. 

En dépit d’un taux de mortalité, qui n’a été que de 5% pour les vingt années, les pro- 
gressions et les progressions récurrentes de la tuberculose a minima ont déterminé une 
perte totale, dont l’importance, du point de vue économique, justifie la poursuite des re- 
cherches pour découvrir une forme de traitement de la tuberculose a minima plus efficace 
que la cure d’alitement modifiée. 
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LATE RESULTS OF THE TREATMENT OF PRIMARY TUBERCULOUS 
PLEURISY WITH EFFUSION WITH MODIFIED BED REST':* 


ROGER 8. MITCHELL 
(Received for publication October 6, 1952) 


INTRODUCTION 


While there is a great deal of published information about the ultimate out- 
come of primary tuberculous pleurisy with effusion (1-8), studies with pro- 
longed and relatively complete follow-up (9-14) have been infrequent. The rest 
treatment used in several of these series was considered inadequate by the 
writers of the reports (1, 2, 3, 5). In some, the rest treatment was considered 
satisfactory (12, 14-17); in others, the treatment used was not adequately de- 
scribed (4, 6-10, 13). 

With the advent of chemotherapy for tuberculosis and its probable wide use 
in tuberculous pleurisy with effusion, it seems profitable to re-evaluate now the 
late results of rest in this condition. Furthermore, it is deemed important to 
study the results of modified bed rest in the treatment of tuberculosis in the 
hope that the advocates of strict bed rest will present data in comparable series 
of patients. 

This is not a study of the pathogenesis, clinical picture, or differential diag- 
nosis of pleurisy with effusion. Furthermore, it is not a discussion of the relative 
merits of different treatment regimens. It is intended, however, to be a long- 
term evaluation of the outcome and of factors influencing the outcome of the 
treatment of primary tuberculous pleurisy with effusion with moditied bed 
rest. 


MATERIAL AND METHODS 

The discharge classifications of all patients admitted to Trudeau Sanatorium 
between January 1, 1927, and December 31, 1946, were reviewed. Of the 4,926 
admissions during this twenty-year period, 223 (4 per cent) were found at the 
time of admission to have primary (not secondary to artificial pneumothorax) 


pleurisy with effusion, with or without parenchymal infiltration. In many in- 


stances, the presence of pulmonary infiltration was not established until after 
the fluid had absorbed. The cases of 29 of these patients were excluded for the 
following reasons: in 8, advanced pulmonary tuberculosis was present or there 
was evidence of previous advanced pulmonary tuberculosis; 6 had some other 
form of extrapulmonary tuberculosis; 8 had, in addition, bronchial asthma, 
heart disease, pregnancy, or diabetes; and 7 patients were given pneumothorax 
treatment for their pleurisy with effusion. This left 194 cases for analysis. 

' From Trudeau Sanatorium, Trudeau, New York 

? This study was aided by a grant from the Committee on Medical Research of the 
American Trudeau Society, medical section of the National Tuberculosis Association 
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The clinieal records and all available chest roentgenograms obtained before, during, 
and after treatment at Trudeau Sanatorium were reviewed in e ich of these 194 cases. De 
tails of the clinical course in the years following discharge were obtained from records of 
readmission to Trudeau Sanatorium; from routine yearly follow-up questionnaires to ex 
patients; from reports and films obtained from physicians, various institutions, and health 
departments; and finally from replies to special questionnaires sent by the writer to all 
living ex-patients in the study When roentgenograms were insufficient in number, tech 
nically inadequate, or unavailable, the interpretations of the roentgenologist which were 
contained in the clinical records were utilized in so far as possible 

A tuberculous cause of the pleurisy was confirmed by the finding of acid-fast bacilli or 
VW. tuberculosis in pleural exudate or sputum or of M. tubere losis in gastric washings in 
71 patients (37 percent) Patients with negative sputum and pleural fluid bacteriologie find 
ings were ass umed to be tuberculous because of lack of evidence of some other cause of 
spontaneous pleural effusion, 1.e., malignancy, pulmonary infarct, heart disease, and 

The study was based upon rates of primary reactivation of tuberculosis during the 
follow-up period computed in two ways: (@) by using all experience in all of the 194 pa 
tients in a life table, and (6) by using five-year reactivation rates in the 186 patients with 
at least five years of follow-up 

Reactivation of tuberculosis was defined as a progression or new appearance of pul 
monary infiltration or the development of any extrapulmonary tuberculosis. In all in- 
stances these developments led to some form of active treatment in a sanatorium or at 
home 

Modified bed rest as used in this report is defined as at least twenty to twenty-one 
hours per day in bed or reclining on a chaise longue, full bathroom privileges, meals in an 
adjoining room, and oceasional necessary trips from one building to another. The time 
spent at bed rest immediately before and after discharge is included when it was contin- 
uous with bed rest taken at Trudeau Sanatorium. In 19 cases, strict bed rest (out-of bed 
activity limited to three bathroom privileges or less) was used for one week to two months 
before admission. These brief periods of strict bed rest are arbitrarily regarded as modi- 
fied bed rest for the purpose of these studies 

The background features of the patient population merit a brief description. Most of 
the patients were young adults. with an age distribution from 16 to 53 and a median of 
25.5 vears. There was a slightly higher proportion of females (57 per cent) than males. All 
the patients were white, with a preponderance of northern European ancestry An influen 
tial factor was a socioeconomic background considerably higher than is found in municipal 
sanatoriums. The presence of tuberculous or serious nontuberculous complications was 
cause for exclusion from the study 

The five-year reactivation rates were first studied by the master table technique. This 
is a series of ultimate subdivisions of each factor studied, e.g., young males with parenchy 
mal infiltration, mild symptoms, sputum positive for tubercle bacilli, and a sterile pleural 
fluid who received more than six months of modified bed rest, et cetera After these 
preliminary surveys, the data were recombined in various ways in accord with the pre 
liminary findings and with elinieal judgment 

Differences between means and percentages were tested for statistical significance by 
the standard error and chi-square techniques. A difference which might have oceurred by 
chance in no more than 2 per cent of the cases was set as the criterion of statistical signifi 


cance 


RESULTS 


Morbidity and mortality: The condition of the 194 patients at the end of the 
study period in 1951 is shown in table 1. Eighty-five per cent of the 167 patients 
with whom contact was maintained were well and able to work five to twenty- 


five years following discharge. 
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TABLE 1 


Conpition or 194 IN 1951, Five to Twenty-rive YEARS Arrer DIscHaRGE 


CONDITION tw 1951 NUMBER PER CENT 


Well and able to work 142 
Under treatment for active tuberculosis 6 
Dead: tuberculosis 10 
Dead: nontuberculous causes 9 
Well: then contact lost 27 


Total 


AFTER Di 


Fig. 1. Success of five- to twenty-five-year follow-up of 194 patients with primary tuber- 
culous pleurisy with effusion, treated originally with modified bed rest, showing both 
loss of contact and loss by death from nontuberculous causes determined by life table 


ic 45 
YEARS AFTER MAPLE 

Fig. 2. Tuberculosis morbidity and mortality in 194 patients with primary tuberculous 

pleurisy with effusion treated originally with modified bed rest The tuberculosis mor 

tality rate was computed bv life table. The space labeled ‘‘curing”’ represents the propor 

tion of contacted survivors who were under treatment for tuberculosis in each post-dis 


charge year. The entire figure deals with material labeled “contact m iintained”’ in figure 1 


In contrast to the cumulative tuberculosis mortality of 8 per cent in twenty 
years observed in this series by life table (figure 2), mortality rates reported by 
others, in observation periods ranging from one to twenty years, are as follows: 
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5.1 per cent (11); 5.2 per cent (13, 14); 10 per cent (17); 21.5 per cent (1); 22 
per cent (5); 24 per cent (9); 27.7 per cent (3). 

Using the life-table method, the cumulative loss of contact with patients in 
twenty years, both from failure to maintain mail contact (the space below the 
lower curve) and from nontuberculous deaths (the space between the upper and 
lower curves), is shown in figure 1. The rest of the space in figure 1, labeled 
“contact maintained,” is the source of the material studied in figure 2. 

In figure 2 the cumulative tuberculosis mortality by life table is shown in the 
lower curve. The jagged middle curve separates the living and contacted ex- 
patients by simple proportioning, into (a) lower: those under treatment for 
tuberculosis; and (b) upper: those well and able to work, in each of the first 
twenty years after discharge. This second curve, therefore, includes not only 


primary but all other relapses of tuberculosis which may have occurred. 


TABLE 2 
Cumutative Twenty-Year Raves or Primary ReactTIvATION IN 194 PATIENTS 


(Lire-Tasie Ficures) 


CUMULATIVE RATE OF PRIMARY 
VEARS AFTER DISCHARGE CASES AT RISK 


per cent 
At sanatorium 4. 
12. 
16. 
18. 


The cumulative rate of primary reactivation in the 194 patients was 23.7 per 
cent in twenty years (table 2). 

Rates reported by other writers of subsequent reactivation of tuberculosis 
after pleurisy with effusion are as follows: 


Five and four-tenths per cent of 149 white children and adults followed for four 
years or more, of whom 8 per cent were tuberculin negative (10); 21 per cent of 
100 mostly white male soldiers followed for two to three years (15); 21 per cent 
(by the life-table method) of 190 patients followed for five years or more (13); 
35 per cent of 99 mostly Negro patients followed for one or more years (4); 36 
per cent of 16S mostly white soldiers followed for one to four years (16); 39 per 
cent of 690 white patients followed for one to twenty years (5); 40 per cent of 
4 of a series of 214 white and Negro patients of all ages followed for three to 
seven vears; 25 per cent of white and 54 per cent of Negro patients (137 in all) 
followed for three to thirteen years (2) 
Chronology: The twenty-year study period was divided into ten two-year 
periods because of the small numbers in each single year. In table 3 some fluc- 
tuation is shown in the five-year reactivation rates. 


Ox 

‘ae 4 150 20.4 
axe 5 146 21.5 
y 4 10 100 22.9 
15 70 23.7 
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Visible parenchymal infiltration: In table 4 it is shown that the extent of 
minimal parenchymal infiltration, if present, was numerically but not statis- 
tically significantly related to the five-year reactivation rate; and furthermore 
that those with small (1 to 5 sq. em.) lesions behave almost as those with no 
visible infiltration. Twenty-two patients with no films or films of poor technical 
quality unfortunately had the poorest record of all. 


TABLE 3 
RELATION OF THE YEAR OF ADMISSION TO Five-YEAR REACTIVATION RATES 


REACTIVATION 


YEAR OF ADMISSION 
Per cent 


1927-1928 
1929-1930 
1931-1932 
1933-1934 
1935-1936 
1937-1938 
1939-1940 
1941-1942 
1943-1944 
1945-1946 


Totals 


TABLE 4 
RELATION OF PRESENCE AND EXTENT OF MINIMAL PULMONARY INFILTRATION TO FIVE-YEAR 
REACTIVATION RATES 
REACTIVATION 


EXTENT OF PULMONARY INFILTRATION 


(sq. cm.) 
Per cent 


None 

1-5 

6-15 
16 plus 


Undetermined 


Totals 


NS = not significant. 


A relapse rate higher in patients with visible minimal parenchymal infiltra- 
tion than in those without such findings has been reported by others (7, 17); 
there has also been a similar discrepancy reported in mortality rates (7, 13, 14). 

Age and sex: There was little total difference in results between males and 
females and the three age groups, sixteen to twenty-three, twenty-four to thirty- 
three, and thirty-four plus (table 5). However, correlation of the two factors 
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18/76 5) 16 26.7)21.1 
20) 2 10.0 
12 2 16.7] 
— 186 | 42 22.6 
88 14 15.9 
32} 15.6) 
22)76 5} 18 22.7/23.7 
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revealed the best results in females more than twenty-four years of age. Adults 
with pleurisy with effusion have been reported to develop tuberculosis more 
frequently than similarly affected children (10). The factors of age and sex, on 
the other hand, have been found unrelated to the incidence of later tuberculosis 
(5). 

Severity of symptoms: The severity of symptoms was not found to have any 
relation to the five-year reactivation rate (table 6). 


TABLE 5 
RELATION OF AGE AND Sex To Five-Year Reactivation Rates 


MALE FEMALE TOTAL 


Reactivation Reactivation Reactivation 
Cases Cases Cases 
Number Per cent Number Per cent Number Per cent 


16-23 36 22.2 42 28 .! 78 20 


24-33 ‘ 24.. 42 79 16 
34 plus : 19 ‘ 29 6 


42 


Totals : : : 186 


NS = not significant. 


TABLE 6 
ReLATION OF Severtry or Symptoms To Five-YeAR REACTIVATION RaTEs 


REACTIVATION 


SEVERITY OF SYMPTOMS 
Number Per cent 


Mild 19. 
Moderate 


Severe 


Totals 


NS = not significant. 


Sputum bacteriology: Sputum was classified as positive when acid-fast bacilli 
were found in one or more concentrated fifty-hour specimens or when M. tuber- 
culosis was cultured from sputum or gastric washings. Sputum cultures were 
not used until 1935, and gastric washing cultures were not used until 1939. 

The relationship of sputum bacteriology plus the presence or absence of visible 
infiltration to results is studied in table 7. The finding that the best results 
occurred in the patients with sputum negative for tubercle bacilli, especially 
when no infiltration was visible, was in accord with clinical judgment. It is of 
interest that there were 15 patients with no visible infiltration from whom posi- 


tive sputum findings were obtained. 
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Pleural fluid bacteriology: The five-year reactivation rate was somewhat, but 
not significantly, higher in those with pleural fluid positive for tubercle bacilli 


than in those with negative bacteriologic findings (table 8). This is in accord 
with the experience of others (3), while Kallner believed that pleural fluid cul- 
tural findings were of no importance (5). Oille found that, while the relapse rate 
was unaffected, mortality was more frequent and occurred earlier in the pa- 


TABLE 7 
RELATION OF SpuTuM BACTERIOLOGY AND PRESENCE OR ABSENCE OF VISIBLE INFILTRATION 
To Five-Year Reactivation Rates 
INFILTRATION 


Minimal Seen None Seen Undetermined Total 


‘PUTUM BACTERIOLOGY 
Reactivation Reactivation Reactivation Reactivation 


Cases |. Cases Cases 
Num- Per Num- Per Num- Per Num Per 
ber cent ber cent ber cent ber cent 


Positive for M. 
tuberculosis 

Negative for M. 
tuberculosis 


Totals 


NS = not significant 


TABLE 8 
tELATION OF PLevuRAL To Five-Year ReactTIvVATION Rates 
REACTIVATION 


PLEURAL FLUID BACTERIOLOGY 
Number 


Positive for M. tuberculosis. 
Examined Negative for M. tuberculosis.. 
report 
No aspiration 


Totals 


* Difference: NS 
NS = not significant. 


tients with fluid positive for M. tuberculosis than in the sterile fluid cases; he 
also believed that a positive fluid tended to persist for a longer period than a 
sterile fluid (11). 

Data were insufficient to throw any light on the effect of thoracentesis on 
results. 

Duration of rest: An attempt was made to determine whether the duration 
of modified bed rest and sanatorium treatment actually taken had in retro- 
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spect any relation to the five-year reactivation rate. Six cases were excluded 
because progression of tuberculosis occurred before discharge from the sana- 
torium. In table 9 it is seen that the duration of modified bed rest bore no 
demonstrable relation to results. An analysis of the background factors of the 
three groups of patients in table 9 showed that the age and sex distribution and 
severity of symptoms were quite uniform in each group. Other background 
factors were not quite comparable, as may be seen in table 10. 

Previous reports on the relationship of rest to late results in pleurisy with 
effusion have varied in their conclusions. Beal believed that the amount of rest 


TABLE 9 
or Duration oF Mopiriep Bep Rest To Five-Year Reactivation Rates 


REACTIVATION 


DURATION OF MODIFIED BED BEST 
Number Per cent 


months 

1-2 10 21.8 

3-5 18 19.8 

6 plus 8 19.5 
NS 

Reactivation before discharge 


Totals 


NS = not significant. 


TABLE 10 
BackGrounp Facrors or Turer Groups BY VARIATIONS IN DURATION OF 
Moptiriep Bep Rest 


NT 

DURATION OF NUMBER © PULMONARY POSITIVE SPUTUM 
MODIFIED RED RF ASE INFILTRATION SEEN WITH INFILTRATION FINDINGS 


per ceni per cent 


1-2 33 29 
3-5 13 ‘ 25 


6 plus 37 


had little relationship to results when no pulmonary infiltration was visible at 
the time of admission. Mortality was higher, however, when pleurisy with 
effusion plus parenchymal infiltration was treated without rest (1). Kallner 
agreed that the amount of rest had little influence on the later course of disease 
in patients with pleurisy with effusion (5). On the other hand, Farber (2), 
Gaarde (3), and Roper and Waring (16) have reported better results in patients 
given more rest. Roper and Waring reported in 1951 that 21 per cent of 90 
patients with simple pleurisy with effusion, treated with fairly strict bed rest 
for six to twelve months, developed pulmonary tuberculosis within the ensuing 
one to four years; while in the same period, 52.5 per cent of a group of 78 treated 
with less than six months of bed rest developed tuberculosis (16). 
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The time spent at the sanatorium was also used as a measure of the amount 
of rest prescribed. Time spent in bed at home, in a general hospital, or at other 
sanatoriums was added to the time spent at Trudeau Sanatorium, provided the 
rest was continuous. Analysis revealed no relationship of duration of sanatorium 
treatment to incidence of later reactivation of tuberculosis. 

Reasonably accurate data on time away from full employment were available 
on 105 patients in whom reactivation had not occurred before return to full 
employment. There were no five-year reactivations in the 18 patients who spent 
eighteen or more months away from full employment. 


DISCUSSION 


It should be stressed that none of the differences between the percentages or 
means was found to have statistical significance. Nevertheless, the presentation 
of nonsignificant data derived from carefully obtained facts, showing trends or 
considerable numerical differences, is considered justifiable. Furthermore, the 
gathering of all available data on results of the treatment of tuberculosis by 
other than chemotherapeutic measures is important at this time for there prob- 
ably will be no more such material available from now on. 

It is well recognized that there are many pitfalls in any attempt to analyze 
retrospectively the influence of the duration of rest on tuberculosis. It was 
nevertheless rather surprising that, even when the factors of severity and extent 
of disease were taken into account, the longer periods of modified bed rest 
and sanatorium residence were apparently not associated with lower rates of 
reactivation of tuberculosis. It may very well be, however, that clinicians are 
influenced correctly by subtle indefinable features which make the patient more 


prone to relapse and which, therefore, cause them to prescribe more conserva- 


tive treatment in such cases. 


SUMMARY 


One hundred and ninety-four patients with primary tuberculous pleurisy with 
effusion, with and without minimal pulmonary infiltration and treated with 
modified bed rest, were followed for five to twenty-five years after discharge, 
with loss of contact in 14 per cent. 

While there was a 24 per cent cumulative rate of tuberculosis reactivation 
and 5 per cent cumulative tuberculosis mortality in twenty years, 85 per cent 
of those with whom contact was maintained were well and able to work five to 
twenty-five years after discharge. 

Most (93 per cent) of the initial reactivations of tuberculosis had occurred 
within five years following discharge. 

The evidence suggests that the presence and extent of minimal pulmonary 
infiltration is related to the rate of reactivation of tuberculosis during the first 
five years after discharge. 

Other factors, apparently unrelated to the incidence of reactivation of tuber 
culosis, were: age, sex, severity of symptoms, sputum and pleural fluid bac 
teriologic findings, and duration of modified bed rest and sanatorium residence. 
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SUMARIO 


Resultados Tardtos del Tratamiento de la Pleuresia Tuberculosa Primaria 
con Derrame con el Reposo en Cama Modificado 
} 


Ciento noventa y cuatro enfermos que tenfan pleuresia tuberculosa primaria con de 


rrame, con © sin infiltracién tuberculosa minima y tratados con el reposo en cama modi 


ficado, fueron mantenidos en observacién de cinco a veinticinco afios después del alta, 


perdiéndose de vista a 14 por ciento 

Aunque hubo un coeficiente acumulativo de 24 por ciento de reactivacion tuberculosa y 
una mortalidad tuberculosa acumulativa de 5 por ciento en veinte ahos, 85 por ciento de 
los sujetos con los que se mantuvo contacto se hallaban bien y en capacidad de trabajar de 
cinco veinticineo afos después del alta 

La mayor parte (93 por ciento) de las reactivaciones iniciales de Ia tuberculosis ocu 
rrieron en término de cinco anos del alta 

Los datos disponibles indican que la presencia y extensién de la infiltracién pulmonar 
minima guarda relacién con la tasa de reactivaciones de la tuberculosis durante los pri 
meros cinco ahos consecutivos al alta 

Otros factores, al parecer sin relacién con la incidencia de reactivacion de la tubercu 
losis, fueron: edad, sexo, gravedad de los sintomas, bacteriologia del esputo y del liquido 


pleural y duracién del reposo en cama modificado y de la estancia en el sanatorio 


RESUME 


Résultats éloignés du traitement de la pleurésie tuberculeuse primaire avec 


épanchement, par la cure d’alitement modifiée 


Cent quatre-vingt quatorze malades atteints de pleurésie tuberculeuse primaire avec 
épanchement, avec infiltration pulmonaire a minima ou sans infiltration, traités par la 
cure d’alitement modifiée, ont été suivis périodiquement pendant cing A vingt-cing ans 
apres avoir quitté le sanatorium; 14% n’ont pu étre suivis 

Tandis que le taux cumulatif de réactivation tuberculeuse était de 24% et que le taux 
cumulatif de mortalité par tuberculose était de 5% pour une période de vingt années, 85% 
de ceux avec lesquels le contact a été maintenu était bien portants et capables de travailler 
vingt A vingt« Ing ans apres la sortie du sanatorium 

Le plupart des réactivations initiales de la tuberculose (939%) s’étaient produites dans 
les cing années suivant la sortie du sanatorium 

Les résultats obtenus suggérent que la présence et |’étendue de l’infiltration pulmonaire 
a minima est en relation avee le taux de réactivation de la tuberculose pendant les pre 
miers cing ans qui suivent la sortie du sanatorium 

Parmi les facteurs, paraissant sans relation avec l’incidence de la réactivation de la 
tuberculose, il y avait l’Age, le sexe, l’intensité des symptémes, les conditions bactériolo 
giques de l’épanchement pleural et des crachats, ainsi que la durée de la cure d’alitement 
modifiée et du séjour au sanatorium 
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INTRODUCTION 


The tuberculous patient who leaves the hospital against medical advice may 
do great harm to himself and become a liability from the public health view- 
point as well. Since all tuberculosis hospitals report a high incidence of patients 
who leave against medical advice, the cause probably cannot be found in de- 
ficiencies of a specific hospital and its personnel. The answer to the question 
more likely lies within the patient himself; in the personal problems which arise 
with the assumption of the tuberculous role and in his basic personality strue- 
ture and attitudes. 

The purpose of this study is to determine whether there are significant dif- 
ferences in personality and attitudes between those who leave without consent 
and those who stay until they receive a full medical discharge. For such infor- 
mation to be of practical value, it must first be determined if tuberculous pa- 
tients as a group tend to show personality deviation at the time of their admis- 
sion to a hospital and before they have undergone a period of prolonged hospital 


treatment. The psychologic effects of hospitalization must also be considered. 


Review of Literature 


Very few studies of the psychologic characteristics of tuberculous patients are 
reported in the literature. 


Intelligence tests have shown that as a group the tuberculous are comparable to a 
normal group (9). Personality studies have elicited a variety of results. Stanton (11) ad- 
ministered the Humm-Wadsworth Temperament Scale to 200 patients. He found that 
the average tuberculous patient’s temperament is less balanced than that of a normal 
person; he has a tendency to be antisocial and is decidedly cycloid in temperament. He 
daydreams; he is unlikely to have fixed ideas; and he is deliberate and meticulous in his 
actions. No significant results were obtained by the use of Maller Personality Sketches 
(10) or with the Cornell Selectee Index (12). One study (1), using the Minnesota Multi- 
phasic Personality Inventory, indicated higher scores on the hypomonia and femininity 
scales when compared with other chronically ill patients. A Rorschach study (4) on thir- 
teen patients with a good prognosis and thirteen with a poor prognosis substantiated 
the hypothesis that mental and emotional factors are related to recovery 

The most comprehensive study using a standardized instrument thus far reported was 
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done by Page (8). He administered the Minnesota Multiphasic Personality Inventory 
(MMPI) to a group of hospitalized tuberculous patients. In comparison with a normal 
group, these subjects scored generally higher on the neurotic scales with a lesser elevation 
on the psychotic scales. In comparison with a group of patients hospitalized for reasons 
other than tuberculosis, the hospitalized patients’ profiles showed the same general form 
as those of the tuberculous subjects but the elevations were not quite so high. Item analy- 
sis of the MMPI, contrasting tuberculous subjects with normal controls, yielded 106 
items significant at the 5 per cent level of confidence. Assuming face validity, these items 
indicated that tuberculous subjects were more worried, had many health complaints, 
and suffered more from feelings of inadequacy and dependency and social ineptness than 
did the norma! controls. In this same study, Page compared a small group of patients who 
left the hospital against advice with a small group who left with medical consent, and 
found no significant differences on the standardized scales of the MMPI for the males. 
Females who left against advice seored significantly higher on the hype wchondriasis scale. 

Daniels and Davidoff (3) studied 20 patients intensively and concluded that, since 
hospital behavior was consistent with earlier behavior, a knowledge of the patient's 
history was useful for prognosis and treatment plans. They also concluded that borderline 
psychotic, antisocial, alcoholic, hypomanic, and severely depressed patients were difficult 
to cure. Similarly, Hand (6) found that those patients who left the hospital, although 
further hospitalization was necessary, showed more psychopathic deviate trends on the 
MMPI than did a group whose discharges were considered in line with their physical 
condition. 

Relative to the problem of being absent without leave, Clark (2) studied the applica- 
tion of the MMPI in differentiating AWOL recidivists from non-recidivists in the army. 
No significant differences were found on the standardized scales but, on item analysis, 
twenty-four items, mostly from the psychopathic deviate and hypomonia seales, were 


statistically significant. 
The Present Study 


This study makes use of the Minnesota Multiphasic Personality Inventory 
(7). The instrument was chosen since it is probably the best standardized of the 
objective personality inventories available. The booklet form of the test was 
used, consisting of 566 items which the patient answers either “true” or ‘‘false.”’ 
The test vields scores on nine standardized scales which measure hypochondriasis 
(Hs), depression (D), hysteria (Hy), psychopathic deviate (Pd), masculinity 


femininity (Mf), paranoia (Pa), psychasthenia (Pt), schizophrenia (Se), and 
hypomonia (Ma). Three validating seales ?, L, and F are also used. The items 
give a comprehensive coverage of attitudes and symptoms so that differences 


not indicated by the scales may be determined by item analysis. Since this 
inventory is self-administering, there is no tension created or physical exertion 
involved: an important consideration with this group. 

The subjects included 120 patients from two tuberculosis hospitals in Penn- 
sylvania. These subjects were grouped into three major categories: 


A group of 50 subjects, including 25 males and 25 females, who were given the 
MMPI on their first admission to a hospital 
A group of 35 subjects, including 20 males and 15 females, who received medical 


discharges from the hospital 
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A group of 35 subjects, including 12 males and 23 females, who left the hospital 
against medical advice 

The age range of the subjects was from sixteen to sixty-five years, the majority 
being between the ages of twenty and forty years. 

The MMPI was administered to the group of admission subjects within two weeks of 
their first entrance into the hospital, in most cases within the first few days of admission. 
The same test was administered, within a maximum of three months of the time at which 
they actually left the hospital, to the subjects who left against advice and to those who 
received medical discharges. Many of those discharged took the test within a few days of 
leaving 

The admission group was compared with Hathaway and MecKinley’s original standardi 
zation group on the various scales of the MMPI and by analysis of the first 366 items. The 
admission group was also compared with Guthrie’s (5) sample of sick persons visiting a 
physician for a variety of reasons by analysis of the same 366 items. Comparison was made, 
on the various scales of the MMPI and by analysis of all the items, between the group 
leaving the hospital with a medical discharge and the group who left against advice. These 
last two groups were also compared in a similar way with Hathaway’s normal standardiza- 
tion subjects and with the group of sick persons. Those who left against advice and those 
who received medical discharges were combined into one group which was compared with 
the admission group in order to determine if changes occurred during hospitalization 

The technique of item analysis to which mention has been made involves determin 
ing the per cent of a group answering each question on the MMPI in a certain way. 
This group’s responses can then be compared with a pool of items, item by item, to find 
those on which they differ significantly from another group. If a high percentage of one 
group answers an item ‘‘true’’ and a low percentage of a second group answers the same 
item ‘“‘true,’’ differences between the two groups can be inferred. This method of studying 
psychologic differences between groups is very incisive when all of the items on which the 
groups differ are collected and studied together. These items can in turn be used as seales 
which will identify new subjects with respect to their similarity to the groups in question. 
This is the procedure which was employed in developing the MMPI. The originators of 
the test contrasted various clinical groups, such as hypochondriacs and depressed pa 
tients, with normal persons to identify the items which make up the clinical scales. It 
should be clear that empirical item selection methods are not subject to many of the dis 
torting effects of the clinician’s preconceptions, provided that a sufficiently broad sam 
pling of behavior is included in the original pool 

Finally, the hospital records of 202 patients discharged from one of the tuberculosis 
hospitals during the past three years were analyzed. This group included 142 who left with 
medical consent and 60 who left against advice. The records of the two groups were com 
pared for age, sex, marital status, extent of disease, length of hospital stay, and treatment. 


RESULTS 


In comparing the group of tuberculous patients at the time of their first ad- 
mission to a hospital with the standardization group of Hathaway and McKin- 
ley, the tuberculous group obtained a significantly higher standard score mean 
on all seales of the MMPI except the Mf (males) scale. On analysis of the first 
366 items of the seale, sixteen were found to be clinically significant. These 
items dealt mainly with problems of health and economics and might be ex- 


pected to be answered ‘true’ more often by tuberculous persons because of 


their physical disability. This is some indication that the deviation shown here 
by the tuberculous group is the direct result of the disease rather than a pre- 
cipitating factor in the disease. 
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In comparing the tuberculous group with Guthrie's (5) group of persons Visit 
it physician fora Variety ot renusons, fortv-one items were found to be elim 
ically significant. Assuming face validity for these items, many persons visiting 
a phis sician have more generalized complaints and more anxtotis, 
worrted, and Inadequate than do tuberculous patients on ndmission to. the 
hospital 

The comparison of the records of 142) patients who received medical dis 
charges with the records of 60 patients who lett agaist advice trom one of the 
tuberculosis hospitals during the pust three vears vielded essentially negative 
results. The age ot the pritient, the extent ot disease, and the treatment are tot 
significant factors in patients who leave against advice. Males do have a slightly 


vreutel tendeneyv to leave agaist advice than do females. Marital status is not 


an important tuctor tor the males but married females lenve advice more 


often than do single girls 

No significant differences were obtaimed on anv of the MMPI seales between 
the standard score means of a group of 35 patients who lett the hospital agaist 
advice and a group of 35 patients who remained until they received medical 
discharges. However, analvsis of 566 items ot the MAMPI produced nu total of 
forty-eight items which were answered significantly differently by the two groups 
Assuming face validity tor these items, the patients who left agaist advice 
might be described as high-strung, tense, hostile, insecure, and 
individualistic. In contrast, the patients who remained until they received medi 
cal discharges represent themselves nus contorming, secure, cautiotis, nnd 

The following items listed according to their number in the test are examples 
of those answered “true” signifieantly more frequently by those who lett agamst 


advice than by those who completed their treatment; 


At times 
Tadeo 
a. I 
It 


While those whe completed treatment otis vered the trie 


trequet 


\ the forty util it reproduced ] ith il ! 
coutirmis the obser tie rise by other method that there 


these ! tie enrenl \ ine 


135 
eel like smashing things 
ivs tell the truth 
often objected te the kind of people TP went around with 
tte vet around the law if vou don’t actus break at 
teel there one true religion 
Wwe ofter ist ‘ or atte ecm cle it te ‘ 
ins. The +} most te lo when I ‘ ‘ t 
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submissive, cautious, and timid. There is no evidence, however, that the latte 
type show a better res portise to trentment even though they do not leave the 
hospital against advice 

The question then arose whether the traits presented by these two groups ot 
subjects were present at the time of admission to the hospital or whether they 
developed them during the period ot prolonged hospitalization Pheretore, the 
two groups were combined and compared with the group of admission subjects 
There were no significant differences on the vartous \IMPI senles between the 
group ol nelmiissions and the total proup leaving the hospital Analvsis of 566 
items vielded only four that were significantly different: tor the two groups 
Henee, prolonged hospitalization has little effeet on the wav tuberculous im 
dividuals re spond to the items on the MIMIPI, and the traits exhibited by the 
group who lett agaist advice and the greonip whe staved until «lise harged were 
probably present at the time of their admission to the hospital 

In order to determine whether the group whe lett agaist advice on those who 
staved until discharged are the better adjusted, each group was compared with 
the standardization group ot Hathaway and Kinley Standard score means 
for those leaving the hospital agamost advice were found to be significantly 
higher bevond the one pet cent level ot confidence tor all se ales except and 
Mf. The Land Mf (males) were significant at the 5 per cent level of confidence, 


while the Mi Gemales showed no significant difference. The scores ot the group 


who staved until medcdteal discharge were significantly higher, bevond the one 


per cent level of confidence, on the IKK, Hs, D, Hy, Pa, and Pt seales. The L 


senle was significant at the 5 per cent level of contidence, Seales F, Mf, Pa, Se, 
and Ma were not significantly different from normals. There ts indication, there 
fore, that those who remain until medical discharge are better adjusted persons 


than those who leave agaist advice, 


SUMMARY 


Phe Minnesota Multiphasie Personality Inventory (MMPI was administered 
to 5O tuberculous patients on admission to the hospital, to 35 patients who 
received medical discharges, and to 35 patients who left the hospital agaist 
medical advice. The groups were compared on the vartous seales of the MMPI 
and by item analysis in order to determine if there were signifieant differences 
between those patients who lett agaist advice and those whe received medical 
discharges and if these differences were present at the time ot admission to the 
hospital. The following results were obtained 

Phe group of admission subjects scored significantly higher on all 
<enles of the MAMPI than cid normal subjects. On item how 
ever, they did not show as much deviation from the normal group: as 
did a group of sick persons Visiting a private physician fora variety ol 

reasons. Assuming face validity for these items, there is indication thet 
the deviation which the admission group showed was a direct result of 
their physieal condition 

Phere were no significant differences on any of the MIMIP scales ot 
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on item analysis between the group ol admissions and the tota 
whe lett the hospital either with or without medical consent, 1 chest 
ing that time spent in the hospital had littl effeet on the wawv the 
groups responded to the items on the MAMPI. It would appear that 


no consistent marked personality change occurred during hospital 


iZation 
Phe scores of the group ob patients who left) the 
advice showed tno significant differences trom. scores obtamed by 
tients who received medical discharges on the various seale ot the 
\IMPI Llowever on item analysis, torty eight item Were 
cantly different for these two groups 

Comparison of the yroup who left agaist advice and the group whe 


received medical discharges with normal subjects thet the 


group Who remamed until medica! discharge was the better adjusted 


of the two groups al patients Those who left agaist advice proved 


to be tense, hostile and nonconforming while those whe did not leave 


against advice were seen as secure, cautious and submissive 
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RESUME 


Le OMinnesota Multiphasie Personality Inventor été appliqué 4 50 malades 
moment de Vadmission VhOpital, A 35 malades ayant quitté Phopital sur autorisation 
mebheale et AS ialades avant quitté Phépital contre Paves du médeein. Les groupes ont 

compares (d’apres les diverses Cchelles du MIMP et poral cle chaque eletnent 
de maniere A déterminer existait des différences significatives entre les malades qui 
quittarent le instorium en dépit d'un avis médieal oppose et ceux dont le départ uit 
mediealement oy ‘ differences presentes moment le 
| lu res stivants cnt ¢ obtenus 

\ toutes les MIMPI le g pe des sujets A admission figurait a un niveau 
nettement plus Gleve que les sujets normaun, teats dans Vanalvse par Glément, la devin 
thon observee par rapport au groupe normal était inférieure A celle présentée par le groupe 
des consultants se rendant au cabinet du médecin pour des affections Variees hin consi 
dérant ces éléments comme ilables, al In déviation «le le normisnte presenter 
par le groupe d’admission re sultait directement de leur condition physique 

avait pas de différences siguifieatives dans aucune des échelles de MMPI ou dans 
les analyses des Gléments de la personnalité entre le groupe des vdimissions et le groupe 
total, des sujets quittarent il avee ou sans autorisation meds ile: ce 


qui mentre que le temps passé a Phopit ihavait peu d’influence sur la mamiere dont les grou 


pes répondaient aux sujets du VIMPL. semble, qu’au eours ce Vhospitalisation, la per 


sonnmalite subi aueune modification marquee const ante 

Les résultats, pour le groupe de malades quia quitt Vhépital contre Pavis medi il et 
pour le groupe dont le départ 6tait autorise, ne montrar nt pas de différences signifieatives 
wx diverses échelles du MMPL. Toutefois, d’aprés analyse des éléments, quarante huit 
(léments montratent des différences sygnificatives 

comparative entre le groupe qui a quitte il contre Vavis médical et le 
groupe qui avait Pautorisation de quitter Vhéopital, par rapport aux sujets normaun 
indiquait que le groupe avant quitte Vhopital sur autorisation medieale représentait le 
groupe le mieux adapté des groupes ce malades. Ceux qui étaient partis malgré un avis 


medical eontraire, étarent des supets hostiles et nen -conformistes, tandis que ceux 


qui avatent attendu Vauterisation médicale étarent considérés comme cireonspects, passits 


plus tort 
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THE ROLE OF THE LYMPHATICS IN THE DEVELOPMENT OF 
BRONCHOGENIC TUBERCULOSIS 


PHILIP SCHWARTZ 
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INTRODELC TION 


perboratiot ol the intrathoracic organs partioularls the airwaves, by 
oftened Ivimph nodes has been «le seribed for 110 vears. Prior to the last tew 
perforations ol the tracheobronchial svstem by tuberculous Ivmph 
vere reported is rare entises of stilloeution or ues explanations ol peculiar 
respiratory disturbane During the past twenty vears, however, numerous 
reports have ippeared ce enbing hundreds of obser itions of this kind. (Mverson 
Oppenhemet 6). Morosowski and associates (7 Nieu 
venhuipse (8S), Rossle Auerbach C10, Dufourt and Mounier-huhn 
1? 16). Mounier-Kubn and assoemtes (13, 1. 7). Gorgénvi-Gottehe and Kas 
i (IS 22). Hutehison and Graham (25 2. Leitner (26, 27). Lemoine and 
Léevi-Valensi and assocites (20, 50 Lewentisz and Margolisowa 
81). Carez. Bruninx, and Debaut (32, 33), Nourlsky and asseciites (34, 40 
Soulas sand B30, 37 Lowvs and associates (4S 30). Froste 
Krann and Mullet Steiner (42). Laft. Hurst, and Robinson (43), Uehhnger 
1h, (46). Suter and [selin (17), Behrendt (#8), Simon C19 Phe 
perborathotis have been deseribed as causing ventilatory disturbances 
of the lung parenchyma, atelectasis and obstructive emphysema. Some 
vriter uch as Arnstein (50053) Fleisehner (54), and Rich Ceited by Oppen 
hemmer (0 have recognized that the discharging ot the cnseous contents ol the 
nodes inte the bronehial svstem eauses infiltrations in the lung 

During the puast twenty-five veurs the present writer nnd his ussociites have 
frequently observed perforations of tuberculous Ivmph nodes into the airways, 
and up to Lae had observed 6 such cases. Nevertheless, only attet earetul and 
eyvstematic investigation of this phenomenon did the present) writer and his 
associates come to recognize the great trequenes and the importance of Ivmph 


nenle perioration is a prt ti in phithisis As u consequence ol this 


From the Pathologieal Institute, University of Istanbul, Turkes 

Presented before the Medical Sessron, as part ot the Medreal Se on on Tuberculosis, 
it the (Sth annual meeting of the Tuberculosis Association, Boston Nassachu 
setts, Mav 27, 12 

Present address: Wallace Researeh Institute, Wrentham Massachusetts 

In a reeently published a review of approximatel 1.000) references was 
presented Neue Bertrad wre und Path enese de Lungenphthise Folin Patho 
st It, 

The results of our findings were first published in 

7 Reernfection in de 
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ion. approximately TOO cases oft this tvpe have been co ected im the 
| 


Pathologies of the University. of Istanbul sinee the end of 


the basis of thin ¢ it Is to state that 


node perforations ito the bre inf svstem constitute a domunant thee 


pat ol phith espech the chron 


MATERIALS AND 


consists of 


the bronehial s 


rr thee tiene ~ i Wal sectors stem 


The present tu on =f | at 
been 
tis were «af 


OBSERVATIONS 
Normal Anatomy ot the Nike 


In figure | mav be seen an anatoms preparation demonstrating the relation 


ship of the Ilvmph nodes to the tracheobronchial svstem Phev consist of two 


LrouUps, the extrabronehial and the parabronehial lvmph 


} rtrabronchial / Vode Group 
/ 


Phe extrabronehial lymph node group consists of the nodes around the eso 
phiaguis, trae hea, major vessels, pericardium, and especially those im the tracheo 
bronchial angles The para csophagen! nodes may perborate the esophagus Calls 
ing fistulas or searring, sometimes with the formation of diverticula, The lymph 
nodes adjacent to the pericardium likewise may perforate and cause pertearditis 
OF the lateral lviph nodes, there is one Zroup Ob sper ial 
which les beneath the right subclavian artery This group purty Ipates in the 
netive tuberculous process regularly, revaradle ss of the location of the pulmonary 


disease in the right or left: lung. 
Parabronchial /. 
/ rirapulmonar ,qroup The portance ol the milion the develop 


ment ot tuberculosis as a chron disease be overstressed Phev may 


perforate inte the main bronchi and cause pulmonary infiltration Pheyv may 


also perforate into the esophagus and cause broneho-esophageal fistulas. At 


med on the fresh. unfixed specimet d that everv bronehia 
livision be examined with utmost care. The writer has found the method of Virehe ter be 
the most satisfactor ‘ to dissect the lung. « longitudinal on 
cion in the dorsal erest of the lung, entering HBB stem at the level of the lower 
obe bronehi, and then dissecting the entire system pestertorly along the men 
} 
et ere 
scoprenll In if Was possible to findings witl 
nieal roentgenograms 
Lvmph node perforations have also demonstrated tn this country autops 
specimens at the Cambridge Sanatertum ind in surgiesl specimens at the Overholt Phoracn 
t 
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other tine rey \ torm: ab 
Intrapulmonary lymph node Phe vinph nodes are those 
locnted in the mterlobar fissure in the torks of the 
along the wa of the bronehi. The nodes or miphoid tissue of this svstem 
COTM P the tree out to its finest \s n result 
ind periorationt ol the bronebial svstem by tuberculous mav, sane 
do. occur, not only mm the region ol the hilum, but also: in the more 


ripheral portions ol the bronchial svstem 


f lymph nodes to tracheobronchial tree in normal anatomie spect 
mph nodes: p shat 
it inter / ole bronehus Tita ronehus 


al B anchial 


Puberculous e the 


penetration ! perboration 
pepe pore COM 
largwemet harre 
extending trom vinph de 


vinph mode tia leveloped vinph 


a 

‘ 

Pie. Relationship 
thet Anterior view 
taper rte i 
nodes of right superior lateral intertobar space. vinph nodes of interior lateral 

the Lem ph Nod 


troved 


vall progres vinpl the per 
to the mi Phe first sig vinph ol 


appear a 


rer the « i! 
ant eonty Severn 


protrudimg trom 
neighbor thus produce extens e protru 


tissue whieh repinees the bronehial Phis 


thee broneh ! Tle the repre ent oper 


pomts te the 


tions the 


) 
traustormed inten perhoratiot 
the bronehual wall bordered 
mee perforation 
il 
trade conte 


e completely 


1435 
t's 
en 
even ot 
sources of ren 
45, ef 
: 
Pie 24 Lett Phe prot of penetratron the lett bromehu 
the oftthedst ‘ ‘ ection exte fit thie } | 
Pertoration the aren of 
necrothy the penetrat ow | rh 
enuses lenticular or miueh rver detect 
regal tort ‘1 irre«d 
‘ ! doom many tuete the 
ot the neeret vinph node content mefied 
tthe time ot perforation, the Ilvmph node nay Cola pse 
miti thi thet thy vinph onde close ot undergo 
and the perborat enough. the entire node may be extruded as as 
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questrum. On the other hand such a node may organize and caleity ind the 
perforation detect become earred. After the mode partially liquet ed. a bron 
chial fistula results which later mas heal as the node organizes figures 3 and 4 


both cane perioration are 
elated to the size ol the 


It be ized that the result of 


a progression ol the infection and are not necessarily 


Fig. 3 Lymph node pertor ations with resulting equisectortal ispiration infiltration 


ind one half girl whe died of tuberculous 


Specimen of lung tromatwe 
focus located on the superior 


infeetion (A. 276,49 


following a fresh primar 
upper border of the middle lobe; / parthy cavit ited Ivmph adeno bronmechogenaus 
ration mhiltration locnted in the lower segment of the middle lobe Probe 1 pronts te the 
cartna Which protrudes following diffuse Ivmph adeno brone hogenous tuberculous penetra 
tion. ‘I wo small stron detects are tlse pres nt in this area 2 pomts to rlors 
tion detect of the meddle bronehus which deve following discharge of an mira 
of the Superior lateral intertobar Space 


irterial easeous mode « 


node or to mee hanieal Pressure, although these also may be tauctors Penetration 


adults as well as in children 


pertoration ol the hy frequently i 
Some ot these, no doubt, slowly 


Healing ol brow hial leaves 
diminish with time and resemble the surrounding structures, Others present 


lentil sized, sturlike, flat, or trough shaped scurs Larger ScCurs, 


themselves 
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y? Sem. and even 3.50 em., resemble a centipede or chums 


rloratiots mav res 


erticula of the 


tendon-like tolds. Healing ot large 
hint ortiees. Tn many 


enuses stetposis 


! the 
bronchial wa 


Fig. 4. Post morten demonstrating two fistulous traets (f/.) extending 
bronehus the bifureation Also note the barnm-tilled small 
necroth 


from the right mio 
Iymph mode eavit / the result of bronehial perforation b i supracarterial 
Ivmph node of the right superior interlobar space inte the upper lobe bronelus 


In the majority Ob cases lvmph node perboration Calises inflammatory con- 
solidation in the parenchymal sector supplied by the invelved bronchus. When 
yrents may 


large bronchi are affected, involvement of several neighboring lung se 


result. However, the perforation and emptying of a tuberculous Ivmph node into 


the bronchial svstem do not alwavs result in lung involvement The writer 
has seen many cases in which large Ilvmph noxle perforations were present but the 
all. In other mstaneces, extensive paren 


lung showed minimal disease or none at 
Insig 


chyma! lesions have been tound inted with what appeared tor bn 
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nd and their compariset ith 
filtration trom 


experimen! experien howeel thet the elopment of 1 
Ivmph node perforations leper the quantity of infeetious and 


he comstitutional resistance ol the patient 


but also on the actual sensitivity of 


toxie 


ir. A large starlike sear 


result ol vhich cxnused the old se 


the Deve of Phthi 


The / jmipl AN mle rloration 


Ivmph node perforations inte the airways has revealed 


Svastematy arch tor 
eont of the writer’s total autopsy 


fresh detect ly per 


| | if fected bv setive tuberetilosi 
hist ed to the 


hie Iti cle tructive Processes 


eT, these changes were 


found im per cent Phese observation tibet 
isu vinph mode thacet 


Led 
| 
| 
3 
; 
‘ | 
| 
» 
le 
4 
| 
tic Po in the left upper lobe bronmehus, the 
| | | 
rred parenchymal lesion seen “ 
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seen in the lung usually are secondary to perforation of the bronchi by tuber- 
eulous Ivmph nodes, This is true even of the paren hymal disease associated with 
first exowenous mibecthots 

Phe writer has had the opportunity on many to livestigate eases 
which the exact time of occurrence of fresh exogenous infection with tubercle 
bach could be determined In these causes, if has been shown that lymph node 
pertoration tte the bronchial svstem appears its early as four to six weeks 
following tubercle bacilli penetration. While foet in the lang which develop as a 
result of exogenous infection generally remain clinically undetectable, the lesion 
thicat develops us ou result ol lvmph perboration represents the 
beginning of the lung disease proper. At this time, depending upon the im 
munologie state of the the resulting parenchymal disease may either 
disappeat almost completely or may progress to extensive destruction 

If the patient survives the initial imsult of his disease, infiltration miay dis 
appear and large toct ot destruction mas become encapsulated, and the bron 
chial perforation defect mav heal with a sear Thus, in many cases, the entire 
process scems to have stopped The infected person may never show anv signs 
of an anetive tuberculosis of the lung. The tubercle may remain viable, 
however, mainly in the intrathoraere lymph nodes, for many vears and even 
decades in a virulent state and may grow again if opportune conditions present 
themselves. 

If reactivation of disease occurs, the decisive events occur in the lymph nodes 
Revitalized tubereulous infection in the nodes penetrates into the bronehial 
wall and new lymph node perforations appear, causing the development of new 
areas ol parenchymal infiltration. There can be no doubt that a tuberculous 
process Which begins in childhood may eause recurring exacerbation of tuber 
eulous infections perhaps for manv decades, through the mechanism of re 
curring exacerbation within the lymph nodes which results in bronchial pertora 
tions and new areas ol pulmonars disease 

The present writer believes that these findings ean eluc idate certain phenomena 


which were unknown the ol whi has not heen ently 


recognized These phenomens are deseribed under separate headings in the 


following paragraphs: 

Reactivation in the course of el phth HO): Phe reaetivation proce nh 
the course of chronic phthisis usually begins in the lymph node in enses in 
which the starting of the ation is sittrated in the parenchyma, repre 
sented by an enenpsulated foetus or: avi the first eston ot 
sjgnificanee in the me it kk ly by the mtereession of the infected 

de sensed in the ime manner as in the 
itinted by a fh infection: eribed abe 
Ivinph 


= 
| 
esetivation ol the 
phenomenon as multtlocnl rest 
| occur represent the ouree ol 
phithisis. The Ivmph nede pert 
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hronchoge ~prend ind are linked to the appearance aot 


infiltrations in the lungs. This type of new attack UW the course 


tubercule more often repre ent the result of renctivia 


tions than ¢ ination to manv areas of the lungs trom a single Tocus hus 
the of several fresh mnfiltrations mans places in both lungs at the 
begu ning of the attacl does not represent spre ui from a sole pre existent fo us 
On the contrary, according to the writer's conception they are local lymph 
hronchowenous, infiltrations which develop independently 

The role of lun ph node perforation ane the developnu nf ot cavity HO): There are 
olten two ins thee «le elopme nt of tuberculous cavities: (a) the perboration 
ola necroth lymph node into a bronchus followed by its softenmg and dissolu- 
tion: and (+) the development of a lymph adeno bronchogenous infiltration in the 


parenchyma of the lung followed by its dissolution. [t is sometimes possible to 


discriminate two parts ina tuberculous cavity which are distinctly separate one 
from the other: a cavity which remains after the discharge of the softened 


tissue (/ jm ph node cavity and the cavity which develops “us result ot 
paren hymal destruction (parenchymal cavity 
Bilateralication (WO): When infection spreads in the lungs, it travels by very 


Keach lung has its own lymph node system ot 


detinite lymph node pathways 
pathways connected by a mediastinal lymph node bridge. The experience of the 


present writer has led to the belief that this bridge permits passage of infection 
only from left to right. Thus, when a tuberculous process begins in the left lung, 
it may extend to the right lung in an astonishingly short time, causing involve 
ment of the nodes within the right lung which may then penetrate and initiate a 
parenchymal lesion. Not infrequently, the first clinical manifestation of pareti 
chymal disease appearing in the right lung, e.g., apical infiltration, subapical 
Assmann focus, or even a large cavity, is secondary to a small initial focus in the 
left lung unrecognized clinically but unmistakably present at autopsy. Infection 


extending from left to right passes through two node junctions: the right bi 


fureation Ivwmph nodes, and a group of Ilvmph nodes located on the right side of 
the trachea below the subclavian artery. These two lymph node complexes are 


alwavs affected, whether the lung tuberculosis begins on the left or on the right 


side 
When the initial infeetion begins in the right lung, it usually remains localized 
to this side as the mediastinal bndge permits prissage only from lett to right. 


those nsional cases im which infection dloes exte nd from the right to the lett 


lung. it does not travel by way of the mediastinal lymph node bridge. In these 


instanees, the spread occurs through the accident of perforation of the left main 


bronehus by the imvolved right bifureation Ivmph nodes 


DISCUSSION 
the everu mechatisms have been sugested aus the cause tor the 
propagation al tuberculous clisense in the lungs: hematogenous spread lvmphe 
hematogenous dissemination (Ghonm); extension by contiguity and 


sprena L all ot these ists a part when oa pre-eN sting, 


= 
| 
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localized tocus develops ito phithisis or mito ge neralized tuber ulosts 


In fact, hematowenous disseminate takes place in every case in which an active 


tuberculous pore purt of the bawdy Vel this not 
Hlematogenous dissemin 


necessaruv mean a tatal, or even dangerous condition 


ation is frequently silent clinically ard. according to the present writer's ex 


perience, is hot a domiuinant pathowenet faetor in the de velopment ot chron 


pulmonary tuberculosis. Moreover, the writer has come to the same conclusion 


eoncerning the 


Importance of lmphohematogenous dissemination and extension 


of contiguitv. Although dissemination ts undoubtedly a tactor in 


spreads of disense, the observations noted above indicated that, when 


anew mliitration deve Ops patient witha tuberculous cavity, a lvmph 


perboration will Todt olten in that ~ector ol the hing il which the new 


lesion de loped 


st MMARY 


Lymph node perforations into the bronchial system, or their sears, are found 


regularly ino association with elinieally significant tuberculous lesions of the 


lungs 
Lymph node perforation is the predominant factor in the pathogenesis of the 


locally infiltrating and destructive tuberculous lesions of the lungs which are 


clinteally reeognized 
\ revision of concepts concerning the pathogenesis of the pulmonary tuber 


culosis seems to bey these observations 


SUMARIO 
Papel de lo fies n la Pategenrva de la ih ilo 


Junto con lesiones tubereulosas de importancia elintea en los pulmones encucéntranse 


regularmente perforserones de ganghos linfaticos al ap bronquinl o creatrices de las 


ticos representa el factor predomat 
de los que muestrar dlestruceton 


onceqgenda 
| i pertoractot de los ganglios | 
genin de las lestones 
locnles Son recomochias ¢ 
observactones parecen Unga revista de los ecomeenptos actuate 
la patogenta de la tuberculosis pulmonar 
Mi 
erentrices est eonstan ent re cliniquement 
‘ 
| on «dug est fe eteur predo il peat 
ésions pulme ‘ aohiltentios lestruetior luo parenel ne et pre 
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PULMONARY HISTOPLASMOSIS! 


A Study of Twenty-two Cases with Identification of H. Capsulatum in Resected 
Lesions 


THOMAS F. PUCKETT 
(Received for publication September 8, 1952) 


INTRODUCTION 


In 1906 Darling (1) gave the name Histoplasma capsulatum to intracellular 
“protozoa” in the tissues obtained at autopsy of a patient in Panama. In two 
subsequent papers he reported two additional cases and described the mor- 
phology of the organisms in detail (2, 3). Subsequent investigators studied this 
original material and believed that the organisms were related to certain fungi; 
according to Meleney (4), this opinion was held by Darling prior to his death 
in 1925. DeMonbreun (5) in 1934 succeeded in culturing the organism from 
another case and proved that the organism was a fungus. Cultural character- 
isties were described by Conant (6) in 1941. The organism occurs in two forms: 
a yeastlike form found in infected tissues and a mycelial form which is presumed 
to be the form found in nature. During the past fifteen years much attention has 
been given the disease and those further interested may refer to the excellent 
reviews of Meleney (4), Parsons and Zarafonetis (7), and Hodgson, Weed, and 
Clagett (8,9). In 1950, Rodger, Terry, and Binford (10) were able to find reports 
of 141 acceptable cases and added one of their own. Since then other cases have 
been reported (11, 12, 13). 

Previously, histoplasmosis was considered a rare and fatal disease. During 
the past decade, however, there has been a steadily accumulating flow of evi- 
dence, including case reports (9, 14), indicating that a less severe or benign 
phase exists. Mass chest surveys and skin-testing programs have given over- 
whelming evidence that in certain geographical areas the disease may be very 
common, The background for this evidence has been ably summarized by 
Silverman (15). 

The present writer became interested in histoplasmosis after being harassed 
by his clinician colleagues because of their reluctance to accept ‘‘Granulomatous 
reaction, etiology undetermined” as a diagnosis for isolated ‘‘round”’ pulmonary 
lesions in which neither .M. tuberculosis, C. immitis, or other etiologic agents 
could be demonstrated. That this experience is not unique is shown by the report 
of Good and his associates (16) in which 65 granulomas were examined and an 
etiologic agent was not identified in 44 cases. Mahon and Forsee (17) mention 
their inability to demonstrate bacilli in “‘mature tuberculomas.”’ 

In some of these “round lesions,” the history, skin tests, and lack of re- 


sponse to treatment lead the clinician to suspect a causative agent other than 
M. tuberculosis. Christie and Peterson (18) had seen similar lesions in two cases, 
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both proved to be caused by H. capsulatum, and the preponderance of recent 
opinion favors a benign primary phase of histoplasmosis as being rather common. 
Hence, it was a reasonable assumption that some of the “etiology undetermined”’ 
granulomas might be due to H. capsulatum. Much of the literature leads to the 
belief that H. capsulatum can easily be seen in routine stains. This is true in 
the disseminated cases in which the organisms are ubiquitous, but it is not true 
in isolated lesions. Furcolow (20) believes that the organisms in calcified lesions 
are probably changed to the extent that it is impossible for them to be detected 
by microscopic examination or culture. Brandt (21) and others (22) have noted 
the searcity or absence of organisms in some lesions in experimental histo 
plasmosis, 

After studying a group of granulomas due to C. ummitis, it became apparent 
that, if there was a parallel between the paucity of spherules in some cases and 
the numbers of yeastlike organisms which might be present in similar lesions 
due to H. capsulatum, the latter organisms could indeed very easily be over- 
looked with routine stains. It became evident then that a selective stain for 
fungi should be routinely used for pulmonary lesions of the granulomatous type. 
An excellent procedure was found in the Periodic-Acid-Schiff stain as described 
by Kligman and Mescon (23) and hereafter referred to as the PAS stain. The 
utilization of this procedure resulted in the detection of 22 cases in which H. 


capsulatum could be identified. 


SOURCE OF MATERIAL STUDIED 


The present series consists of 22 cases in which pulmonary tissue, usually a 
segmental resection, was removed. Patients were referred to Fitzsimons Army 
Hospital from all Army areas, usually after routine roentgenograms or roent- 
genograms taken because of symptoms referable to the chest had shown a 
lesion in the lung fields. 

The age, residence, sex, dates of last normal roentgenogram (when known), 
first abnormal roentgenogram, and date of operation are shown in table 1. 


It is interesting to note that 9 of the patients resided in Panama for various 


periods between twenty-four and thirty-nine months immediately before the 


lesions were discovered. Another (Case 21) was born in Panama and lived there 
until he was five years old. Prior to the diseovery of the lesion he had spent 
some time in Tennessee. Of the remainder, all but one patient (Case 2) had lived 
in areas known to be endemic for histoplasmosis immediately before or at the 
time the lesion was discovered. The residential history of the patient (Case 2) 
was incomplete but he had spent two vears in West Africa. The disease has been 
reported from South Africa (21, 13) but no case reports from West Africa were 
found. 

In none of the cases was the diagnosis proved prior to surgery. Histoplasmosis 
was strongly suspected clinically in several of the patients who were observed 


in the latter part of the investigation. 


= 
wae 
Th 


HIS 


PABLI 


en ira renredu tied \ the Viniptom 
trent \ ! ! 
lor Vai i ti tit Vinptom 
than; writ ol al TM \ ! comp 
chron 


mire: on 1 « \ of ined ol 


te hig td this is 
respiratory clio v4 Hts complamed 
pleural ana trast ns had had lo 

period 


RMI 


PULMONARY bow 
| 
‘ ' CTLON 
I 
2 White \l \ 1 4S 
\l |’ ‘ » Ol 
4 Wi \ | 4S 
WI | (4 2/52 2 
4 Wi \l m5 
Wi ‘ \l ‘ ‘ ths } 
ey 
| 
bow thee 
other 
ol 
V thy i 
thee pre i 
ot to 2O pow | 
the ‘ Vil i 
aren (HBL) where had been diagnosed trom a roentwerne 


vrum two Veurs previotisis Iwo lesions were found on routine roentgenograms 


the head ipper respirators sand one 
discovered by routine roentgenogram made during hospitalization on thee 


questioning abter the lesion was found by rocntgenography 

Physical Was noncontributorv i allt anees, Other observe 
SS) have noted polis cul findings to be proportional wo nature and extent of 
the he les ! ~ were and the 
majority. were probably vould mot 


expected 
Lalo aloryg 


od ervihrocyv! ~ «dimer 

from 13 to mm. per hour 

Bact Numerou ob | <tr hi 
\ eultured ot Petraw iti wre on 
heart BEE) medium for fungi. Dupleate tungus cultures were 
one group ( the other it} room temperature No cultures 
were posit j eheoria ov fungi. At the start of the study 


taken trom tthe resected lestons and fragments « 


cultured tor using the above The on 


positive culture Was trom: Cust and the fungus grown was tneculated mitra 
peritoneally tite mites Phe animals were sacrificed and tissue sections showed 
IH. capsulatim in lularly in the liver, lungs, and spleen Material from the 
lust LO we ultured in the same manner except that a generous slice ot 
the lesion Was emu ~ifiedd culture vere made from the 
None of the culture from the latter LO positive Tor 
Pisstie statis bow id-tast baci vere negative ine: Howell's 
indientes that BEEP mediim at room temperature 
or at other temperatures 

reachior Phe result of mtradernma 


patients be seen in tuble 


Phere are ditferenees of opinion regard the value ol the histoplasmin 
test. Tlodgs ind his assecintes (9) found only positive reactions 
> in Which tests were mide snd cone lied that the test Little 
alue to the « ician. They quote Fureolow as having the opinion that the 


histopla skin test the sme on histoplasme 


sis us the tuberculin test dloes in tubereulosp 

Zoidberg, Dillor us +) reported that 20 per cent ot their patients 
within the VO to: ny reverted trom eto negative 
cutaneous reaetors within a five-vear period, but no mention ts made of whether 
or not there were persistent lesions. The average time tor reversion was twenty 


five when a were ie The sole negative renetor im the 


om 
i 
Gee 
me 
| 
Gn 


PULMONARY HISTOPLASMOSIS 


pore sent series (Cause unfortunate, did not have the test repeated re Was 
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enlargement without parenchymal lesions. Darhng (2 found coexistent tuber 
eulosis in the hilar nodes of his first case and described organisms TO 
tion, in the hilar nodes of his second and third eases. Dublin and his assecnites 
11) illustrated massive hilar and mediastinal mvelvement im them ease, and 
Sehulz (42) described what was interpreted as a partially healed primary lesion 
analogous to primary tuberculosis tn a six month-old) infant with disseminated 
histoplasmosis 

The operative totes Trom the enses in the present serie mentioned a slight 
enlargement of the hilar lvmph nodes in several cases, but in the majority they 
were not mentioned or were des ribed as not remarkable It ppears therefore, 
that pulmonary histoplasmosis usually, not always, forms a complex mvelving 
the hilar nodes but that, lke coceidioidomveosis, the central COMPPOnerE bs 
ustially insignificant and not analogous to the usual central reaction in primary 
tuberculosis. That remfeetion probably occurs has been shown by Zeidberg and 
his associates (25), who reported cases in which the histoplasmin skin test re 
verted from positive to negative and later became positive again 

Phe writer assumes that the lesions mi the present series represt nted 
histoplasmosis and. if there is an analogy to tuberculosis, their loeations within 
the Jung would support this assumption Until further study of histoplasmosis 


inh general this must remain pure These lestons 


cannot therefore be properly designated as primary pulmonary histophismosis 
Phe term “tuberculoma has come ito common Usage tor tuberciulotus lestons 
corre sponding to the lesions placed in G and oot the present series, al 
has bad similar usage tor similar lesions due to ¢ 
The term would therefore have ao similar conmmotation tor 
clue histoplasmosis \s purely descriptive tern reniizing 
that the suffix connotes tumor in the broad sense and net neoplasm, this usage 
is probably justified Phis would not provide a designation tot the lesions placed 
in Group 17. Granuloma has been defined as a localized mass in which there ts 
or has been a ¢ hronre tissue renetion consisting of an of histioevtes 
on epithe cells vtes nnd trbroblasts vith or without meerosi itt 
response to ant (16 Henee, it would perhaps proper to designate the 
estons G Ps fand as “granu oma due to // capsulatun ind those trom 
Group as tiple gvrantiomata due te // Phi vould 
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said a priori that infection with two pathogenic organisms is worse than in- 
fection with only one parasite. Nevertheless, it has been stated that the two 
infections under discussion do not seem to influence each other adversely (8, 9). 
Limited experience with the few cases of the present series tends to confirm this 
opinion. In Case 1 the tuberculous lesion seemed to improve, but the patient 
died of his disseminated coccidioidomycosis. The lesions in Case 2 became 
inactive with very little treatment. In Cases 3 to 6, improvement was noted 
clinically, roentgenographically, and/or bacteriologically with the usual ther- 
apeutic measures. 

When considering treatment for patients with the double infection, it is safe 
to direct all therapeutic efforts at the tuberculosis. Coecidioidomycosis is in most 
instances a relatively harmless and self-limited disease for which no effective 
treatment is known as yet. Primary infection with Coccidioides immitis appears 
to confer immunity against relapses of endogenous or exogenous origin (9). In 
this the disease differs sharply from tuberculosis with its ever-present possibility 
of reactivation. Dissemination, a highly fatal complication, occurs only in a very 
small percentage of infected persons, usually of non-white races (9, 11), and 
develops at an early stage, almost without exception prior to cavity formation 
(9). 

Bed rest, antimicrobial therapy, and temporary and permanent collapse 
measures are indicated to fit the particular case. Thin-walled cavities which have 
coccidioidal rather than tuberculous appearance must be assumed to be second- 
arily infected with tubercle bacilli and be dealt with on that basis. Pulmonary 
resection is necessary in a high percentage of cases with dual infections because 
coccidioidal cavities are well known to respond poorly to collapse measures. 

To discover a coexisting fungus infection in a patient with tuberculosis is 
interesting. But it is of extreme clinical importance to continue intensive sputum 
studies for tubercle bacilli in proved cases of coecidioidomycosis. Careful follow- 


up observations of such persons should be continued for a long time. Only in 


this manner can concomitant incipient tuberculosis be discovered at the earliest 
possible time and proper treatment be instituted. 


SUMMARY 


Fifteen cases of coexisting pulmonary coccidioidomycosis and tuberculosis 
have been observed at the Tucson Veterans Administration Hospital. Six of 
these have been reported in detail. 

Coccidioides immitis infection apparently does not predispose to tuberculosis. 

The question whether coccidioidomycosis may reactivate pre-existing walled- 
off tuberculous foci cannot be answered at this time. There is a possibility that 
it may do so in some cases. 

Tuberculosis is not more severe than usual in these combined infections. 

Treatment is directed exclusively at the tuberculosis. In addition to the usual 
therapeutic measures, pulmonary resection is indicated in a high percentage of 
cases of dual infection because coccidioidal cavities respond poorly to collapse 


therapy. 
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Persons known to have coceidioidomycosis must be thoroughly observed for 


long periods of time for evidence of concomitant tuberculosis. 


SUMARIO 
Coexistencia de Coccidioidomicosis y Tuberculosis Pulmonares 
Quince casos de coexistencia de coccidioidomicosis y tuberculosis del pulmén han sido 
observados en el Hospital de la Administracién de Veteranos en Tucson, Ariz., E. U. A. 
Seis de ellos se deseriben a fondo 
La infeeeion por Coccidioides immitis no predispone aparentemente a la tuberculosis 


No puede contestarse por ahora la pregunta de si la coccidioidomicosis puede o no reac- 


tivar preexistentes focos tuberculosos emparedados. Es posible que lo haga en algunos 


casos 

En esas infeeciones combinadas, la tuberculosis no es més grave que de costumbre 

El tratamiento ataca exclusivamente la tuberculosis. Ademas de las habituales provi 
dencias terapCuticas, esta indicada la reseeci6n pulmonar en un alto porcentaje de esos 
casos de doble infeecién, porque las cavernas coccidioideas no responden bien a la colap 
soterapia 

Los personas que se sabe tienen coecidioidomicosis deben ser observadas detenidamente 


durante perfodos prolongados de tiempo en busea de signos de tuberculosis concomitante 


RESUME 
Coeristence de coccidioidomycose et de tuberculose pulmonaires 

Quinze cas of l'association de coccidioidomycose et de tuberculose pulmonaires été ob 
servée au Veterans Administration Hospital 4 Tucson, Arizona. Six d’entre eux ont été 
rapportés en détail 

L.’infeetion par Coccidioides immitis ne semble pas prédisposer A la tuberculose 

Le probléme d’une réactivation, par la coccidioidomycose, de foyers tuberculeux pré 
existants stabilisés n’est pas encore résolu. Dans certains cas cette possibilité ne peut 
étre exclue 
affections associ¢es, la sévérité de la tuberculose n'est pas plus marquée 


Dans ces 
s mesures théra 


Le traitement est exclusivement dirigé contre la tuberculose. Outre le 
peutiques usuelles, la résection pulmonaire est indiquée dans une grande proportion des 
cas d’infection double, car les eavités produites par la coccidioidomycose réagissent mal a 
collapsothér 

Les sujets dont la coccidioidomycose a été reconnue doivent étre soumis A de longues 


périodes d’observation attentive dans le but de déceler la présence d’une tuberculose asso 
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MODE OF ACTION OF ISONIAZID! 
W. BARCLAY, R. H. EBERT, D. KOCH-WESER 
(Received for publication January 16, 1953 


INTRODUCTION 


Isoniazid is an antituberculous drug with a simple chemical! formula which is 
effective in very low concentrations and which is extremely specific in action. 
In vitro this compound inhibits the growth of tubercle bacilli in a concentration 
as low as 0.02 y per ml. of medium (1). Its bacteriostatic action is exhibited 
only against Mycobacteria (2), and in this respect it is much more selective in 
its action than are most chemotherapeutic agents. In an attempt to clarify the 
manner in which isoniazid exerts its effect, quantitative studies of bacterial 
growth and uptake studies of C" labeled drug were made.’ 


MATERIALS AND METHODS 


The culture medium used for these studies was Dubos Tween*-albumin liquid medium 
(3). The organism used was a virulent strain of VM. tuberculosis (H37Rv). The resistant 
variant was produced by serial transfers through Dubos liquid medium containing suc 
cessively greater amounts of isoniazid. In five transfers a strain was produced which grew 
in medium containing 60 y of isoniazid per ml. Organisms with this degree of resistance 
to isoniazid grow more slowly than do sensitive organisms on Proskauer and Beck or in 
Dubos liquid media. For this reason a strain of tubercle bacilli resistant to 20 y of isoni 
azid per ml. of medium was selected for these studies. This resistant strain had the same 
growth characteristics in the media used as did the drug-susceptible bacilli, and it retained 
its character of resistance through repeated subcultures 

Growth curves were obtained by culturing the bacilli in 15 ml. of Dubos liquid Tween- 
albumin medium dispensed in round 22 by 175 mm. Pyrex tubes and measuring the tur- 
bidity of the cultures in a Lumetron colorimeter at 420 4. Parallel growth studies were made, 
using a Coleman nephelometer 

Radioactive isoniazid labeled with a C™ in the carboxyl position was synthesized by 
Murray and Langham (4) for these studies and for distribution studies in animals and in 
man (5,6). This compound has a reported activity of 5.8 me. per millimol. The material 
to be counted was plated out on weighed copper dises and counted in a windowless gas 
flow counter (7). Standard corrections were applied for self-absorption. The efficieney of 


the counters used was 65 per cent 


EXPERIMENTAL 


Effect of isoniazid on the growth of H37Rv: A series of tubes, each containing 
14 ml. of Dubos liquid medium, were inoculated, | ml. per tube, with a seven- 


' This work was done under a contract between the Atomic Energy Commission and the 
University of Chicago. It was also aided in part by grants from Motorola, Inc., from the 
Dr. Wallace C. and Clara A. Abbott Memorial Research Fund of the University of ¢ ‘hicago, 
and from the N itional Institutes of Health, Publie Health Service 

? The C™ used for the synthesis of this compound was obtained on allocation from the 
Isotope Division, United States Atomic Energy Commission 

: Propriet irv name of the polyoxvethylene derivative of Sorbitan monooleate, obtained 
from Atlas Powder Co., Wilmington, Delaware 
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day-old culture of H37Rv, diluted so that each ml. of inoculum contained 0.1 
mg. (wet weight) of organisms. This series was divided into groups of five, and 
on the fifth day of growth isoniazid and streptomycin were added to produce 
the following concentrations: 


Group 1—Controls: 1 ce. of saline added to each tube 
Group 2—0.05 y of isoniazid per ml. of culture 
Group 3—4).1 y of isoniazid per ml. of culture 

Group 1.0 y of isoniazid per ml. of culture 
Group 5—).1 y of streptomycin per ml. of culture 
Group 6—1.0 y of streptomycin per ml. of culture 


Growth was measured turbidimetrically and per cent transmission converted 
to mg. of organisms (wet weight) per ml. of medium by using a previously cali- 
brated curve similar to that described by Smith (8). 


/*:somazio ADDED 


Time IN 


Fic. 1. Effect of isoniazid on growth of H37Rv 


A separate but similar experiment was set up in which isoniazid and strepto- 
mycin were added to groups of 5 tubes on the ninth day of growth. The con- 
centrations of drugs used were: 


Group 1—Controls: 1 ce. of saline added to each tube 


Group 2—).1 mg. of isoniazid per ml. of culture 


» 
Group 3-—-10.0 mg. of isoniazid per ml. of culture 
4 


Group 100.0 mg. of isoniazid per ml. of culture 
Group 5—1.0 mg. of streptomycin per ml. of culture 
Group 6—10.0 mg. of streptomycin per ml. of culture 


Group 7—100.0 mg. of streptomycin per ml. of culture 
The effect on the normal growth curve of adding isoniazid is shown in figure 1, 
of adding streptomycin in figure 2. The normal growth curve depicted in both 
diagrams is the average of tubes used in both experiments. That portion of the 
curve from day one to day five is the average of all 65 tubes, the portion from 
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day five to day nine ts the average of 40 tubes, and the final portion of the 
curve is the average of the 10 control tubes. 
1 on the growth of tubercle bacilli was also studied by 


The effect of isoniazi 
In these experiments, groups of 20 tubes 


means of a Coleman nephelometer (9). 
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> Effect of streptomycin on growth of H37Rv 
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Fic. 3. Effect of isoniazid on growth of H37Rv 
were used and the concentration of isoniazid, the day on which it was added, 
and its effect on growth are shown in figure 3. 


RESULTS 
.s 1 and 3, isoniazid does not produce an immediate 


As may be seen in figure 
acilli continue to multiply, at first quite 


cessation of growth. The tubercle | 
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rapidly but eventually more and more slowly until the population has approxi 
mately doubled itself, and then growth ceases. This type of delayed bacterio 
stasis Is similar to that produced by the sulfonamides on organisms susceptible 
to these drugs (10, 11, 12). 

The action of isoniazid is apparently the same for large as for small numbers 
of organisms in the medium and is the same if added in the arithmetic phase as 
if added in the logarithmic phase of growth. The effect is also independent of 
drug concentration. Identical curves are obtained with massive concentrations 
(100 y per ml.) as with low concentrations (0.05 y per ml.) of drug. Although 
100 y of isoniazid per ml. eventually arrests cell multiplication, the cell mass 
remains constant when growth has ceased. and apparently the bacteria do not 
disintegrate, at least immediately. Moreover, the cultures in which isoniazid had 
arrested growth were still capable of some tetrazolium reduction until multipli- 
cation had completely ceased (13) and, therefore, were capable of some dehydro 
genase activity. As shown in figure 1, the lower concentrations of isoniazid are 
not capable of permanently arresting growth and, in approximately two weeks, 


cell multiplication begins again. These cells go through first a logarithmic and 


then an arithmetic phase of growth and, in the latter phase, parallel the original 
culture. When tested for isoniazid susceptibility, these cells are resistant to 
whatever concentration of drug was present in the medium in which they de- 
veloped. 

The effects noted with isoniazid are in contrast with those produced by strep- 
tomycin, as may be seen in figure 2. Streptomycin, in a concentration of 100 Y 
per ml. of medium, almost immediately arrests growth. In approximately three 
days, the turbidity of the culture decreases. presumably due to the lysis of dead 
cells, and reflects the bactericidal action of streptomycin. Shortly after the arrest 
of their growth, these cultures no longer reduce tetrazolium (13) Resistant 
organisms eventually appear, however, and growth in the culture begins once 
more. A small quantity, | y per ml., of streptomycin added to the cultures on 
the ninth day produces a decline in the rate of growth but does not arrest it, 

In order to investigate further the mechanism of isoniazid’s action, studies 
were performed with a C" labeled compound. 

Uptake of radioactive isoniazid by tubercle bacilli: A culture of M. tuberculosis 
(H37Rv), susceptible to isoniazid, was inoculated onto the surface of 250 ml. 
of Proskauer and Beck medium in a 1,000 ml. Erlenmeyer flask. A culture of 
H37Rv, resistant to 20 y of isoniazid, was prepared in the same fashion. After 
twenty days of incubation, 160 y of radioactive isoniazid dissolved in 10 ml. of 
saline were added to each flask and the cultures were ineubated for an addi 
tional ten days. The final concentration of drug was 0.64 y per ml. of medium. 
Both cultures were heated at 60° C. for one hour and the bacilli were removed 
from the medium by filtering through S & 8 analytical filter paper. The organ 
isms were washed repeatedly on the filter paper with normal saline and were 
then removed and ground in a glass homogenizer with 10 ml. of water contain 
ing 3 drops of 10 per cent Tween 80. From these homogenates, 0.5 ce. aliquots 
were plated out on weighed copper discs and counted. After correction for self 
absorption, the activity per milligram of dry bacilli on each dise was calculated. 
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Additional experiments were performed in which H37Rv was cultured as a 
subsurface growth in 250 ml. of Dubos medium for a period of three weeks. 
Labeled isoniazid (160 7) was then added and the cultures incubated for seven 
days more. The organisms were heat-killed at 60° C. for thirty minutes; re- 
moved from the medium by centrifuging; washed twice with cold water; sus- 
pended in distilled water, using a small amount of Tween 80 and a glass homo- 
genizer; and then plated out on weighed copper discs and counted. 

In table 1 may be seen the radioactivity of the bacilli susceptible and resistant 
to isoniazid, as determined by the uptake of radioactive isoniazid in two dif- 
ferent media. In the Proskauer and Beck medium, the uptake of labeled drug 
by the isoniazid-susceptible strain was 1,547 cpm‘ per mg., dry weight, in con- 
trast to an uptake of only 8 epm for the isoniazid-resistant strain. The uptake 
values in Dubos medium were 1,095 cpm per mg., dry weight, for the susceptible 
strain and 36 epm per mg. for the drug-resistant bacilli. 


TABLE 1 


MEDIA ORGANISM CPM PER MG. DRY WEIGAT 
Proskauer and Beck Sensitive 1 5A7 
Resistant 
Dubos Sensitive 1,095 
Resistant 36 


After the initial counts were made of the organisms grown in Dubos medium, 
they were washed three times in saline, each washing consuming twenty-four 
hours. The organisms were then re-suspended in water and recounted. The count 
for the sensitive organism was reduced from 1,095 cpm per mg. to 900 cpm per 
mg. and for the resistant organism from 36 cpm per mg. to 23 cpm per mg. 


DISCUSSION 


Isoniazid does not exert an immediate bacteriostatic effect on the growth of 
tubercle bacilli but allows at least one more generation of organisms to appear 
before growth is arrested. Within the limits of experimental error, the bacterial 
population doubles after isoniazid is added to a culture and, after arrested 
growth, the cell mass remains relatively constant. This type of bacteriostasis is 
similar to that exerted by the sulfonamide drugs and suggests that the formation 
of an essential metabolite is being depressed. According to this hypothesis, 
enough of the essential substance is present in the organisms to permit one more 
division. The progeny produced must share the essential substance, however, as 
they cannot synthesize more with isoniazid present, and the reduced quantity of 
essential metabolite in each cell is below a critical level necessary for further 
divisions. 

Yorida, Kato, and Okajima (14) have shown competitive action of isoniazid 
and vitamin B, in the formation of indole by £. coli and suggest that it acts as 
an antimetabolite against the coenzyme pyridoxal phosphate. Isoniazid could 
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interfere with the formation of an essential metabolite for the tubercle bacillus 
in several ways. A plausible explanation is that isoniazid participates in the 
synthesis of the metabolite, thereby leading to the formation of a compound 
similar in chemical structure to the essential metabolite but one which is physi- 
ologically inert. If this be the case, then it should be possible to demonstrate 
uptake and fixation of isoniazid by bacteria susceptible to its action. The use of 
C* labeled isoniazid shows that susceptible organisms do absorb and fix the 
drug to the cell substance, whereas resistant organisms take up practically none 
of the compound. This lends weight to the hypothesis that isoniazid actively 
participates in the metabolism of the cell, thereby blocking the formation of a 
substance essential for cell division. 


SUMMARY 


Isoniazid has a delayed effect on the growth of tubercle bacilli susceptible to 
this drug. 

The action of isoniazid is initially bacteriostatic rather than bactericidal: 
massive quantities of the drug are no more effective than are smaller quantities 

Streptomycin has an immediate effect on the growth of tubercle bacilli, and 


large quantities of streptomycin result in the death of more bacilli than is the 


case with the use of smaller quantities. 

It is suggested that isoniazid produces hacteriostasis by interfering with the 
formation of an essential metabolite. 

Tubercle bacilli susceptible to isoniazid become radioactive when grown in a 
medium containing isoniazid labeled with a C" in the carboxyl position. 

Tubercle bacilli resistant to isoniazid do not become radioactive when rrown 
in media containing C" labeled isoniazid. 


SUMARIO 


Vodo de Action de l Tsoniaz d ‘ei moracida 


b if il 


El isoniazid ejerce un ¢ fecto retardado sobre la proliferacion de los os tuberculosos 
susceptibles a esta droga 

La accion del isoniazid es inicialmente bacteriostdtica mds bien que bactericida; canti 
dades masivas de la droga no son més eficaces que cantidades pequefias 

La estreptomicina despliega efecto inmediato sobre la proliferacion de los bacilos tubereu 
losos, y grandes cantidades de este medicamento ocasionan la muerte de mds bacilos que 
cantidades pequenas 

Sugiérese que el isoniazid produce bacteriostasis por impedir la formacién de un metabo 
lito esencia! 

Los bacilos tuberculosos susceptibles al isoniazid se vuelven radioactivos al ser cultiva 
dos en un medio que contiene isoniazid rotulado con una C™ en ¢ puesto del ecarboxilo 

Los bacilos tuberculosos resistentes al isonizaid no se vuelven radioactivos al ser cultiva 


dos en medios que contienen isoniazid rotuladoe eon C' 


RESUME 
Mode d’action de Visoniaride 


L’isoniazide retarde la croissance du bacille tuberculeux sensible A ce produit 
L’action de l’isoniazide est initialement bactériostatique plutét que bactéricide: les 


quantités massives de ce médicament ne sont pas plus efficaces que les quantités plus faibles 


. 


196) BARCLAY, EBERT, AND KOCH-WESER 


La streptomycine a une action immédiate sur la croissance du bacille tuberculeux et de 


grandes quantités de streptomycine provoquent la mort d’un nombre de bacilles supérieur 
A celui qui est obtenu avee des quantités plus faibles 

On suppose que l’isoniazide produit une action bactériostatique en prévenant la forma- 
tion d’un métabolite indispensable 

Les bacilles tuberculeux sensibles A lisoniazide deviennent radioactifs quand ils sont 
cultivés dans un milieu contenant de l’isoniazide marquée avec un ¢ “en position carboxyle 
Les bacilles tuberculeux résistants A l’isoniazide ne deviennent pas radioactifs quand 


ils sont cultivés dans un milieu contenant lisoniazide marquée C'™ 
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CLINICAL EVALUATION OF THE HEMAGGLUTINATION REACTION' 
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INTRODUCTION 


The diagnostic usefulness of the hemagglutination test and its modifications 
has been reported by numerous writers (1, 2,3), but its clinical value in patients 
with active pulmonary tuberculosis is still undecided. It has been suggested that 
a positive hemagglutination titer, i.e., some degree of hemagglutination, is a 
relatively specific test for active tuberculosis (1) and, conversely, that a nega 
tive titer (no hemagglutination) is presumptive evidence of arrested or inactive 
disease. In the hope of establishing a correlation between the various aspects of 
the disease and the hemagglutination titer, a comprehensive investigation of 347 
patients with pulmonary tuberculosis was made. 


PLAN OF INVESTIGATION 


For purposes of study, all patients in the Veterans Administration Hospital 
Atlanta, Georgia, were examined routinely. A chest roentgenogram was obtained 
within one week of the test and compared with the preceding films by the same 
radiologist. The National Tuberculosis Association classification was used with 
the additional notation of the presence or absence of cavitation and an opinion 


whether the lesion appeared improved, static, or worse. The clinical course of the 


patient was reviewed with each ward physician. Other factors such as weight 


change, fever, erythrocyte sedimentation rate, symptomatology, complications, 
age, duration of disease, time in the hospital, antimicrobial therapy, and blood 


counts were catalogued. 


The Rothbard (3) modification of the Middlebrook-Dubos hemagglutination reaction 
was used. The tests were performed in the Tuberculosis Laboratory of the Communicable 
Disease Center of the Publie Health Service at ¢ hamblee, Creorgis All tests were run in 
duplicate, and numerous random comparisons were made using the original Middlebrook 
Dubos method Although 347 patients were examine d, because of missing or defective data 
in some categories, at no time do the totals shown in the tables equ il this number 

In setting up the tests, each serum was prepared in dilutions of 1:4, 1:8, 1:16, and so on, 
including 1:256. In recording results, persons whose serum gave no hemagglutination were 
said to give a negative test In order to avoid error due to slight reactions and NOns pec ihe 
agglutinations, a titer of 1:16 was chosen, on the basis of experience in the laboratory, as 


! 


a level at, and beyond which, any agglutination might be considered of diagnostic sig 
nificance. Titers above zero but under 1:16 are therefore classified here as of little or doubt 
ful diagnostic significance. In the tabulations, titers of zero, 1:4, and 1:8 are grouped is 
“less than 1:16"; titers of 1:16 and over as ‘1:16 or over "Of all the patients, 5S (17 per 
cent) gave titers of zero. These were not per eptibly more concentrated in any one group 


than in another 


! From Veterans Administration Hospital, Thirteenth and Harrison Streets, Oakland 12, 
California 
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RESULTS 


Duration of disease (table 1): The duration of disease was measured from the 
onset of symptoms or from the date of diagnosis, whichever occurred first. Of 
114 patients whose disease had existed for less than one year, 56 (419.1 per cent) 
had titers of less than 1:16; and 58 (50.9 per cent), titers of 1:16 or over. Of 60 
patients whose disease had existed for one to two years, 29 (48.3 per cent had 
titers of less than 1:16, while 31 (51.7 per cent) had titers of 1:16 or over. 

In the group of patients whose disease had existed for more than two years, 
there were 165 members. Of these, 64 (38.7 per cent had titers of less than 1:16 
and 1OL (61.3 per cent), of 1:16 or over. Although there was a slight increase in 
the percentage of persons with titers of 1:16 or over, in the thirteen to twenty- 
four-month group and in the twenty-four months plus group, as compared with 


TABLE 1 


or Duration oF Disease ON HEMAGGLUTINATION REACTION 


TABLI 


or Disease ON HEMAGGLUTINATION REACTION 


Minimal 
Moderately 


Far 


those whose disease was less than one vear, this difference is not statistically 
significant. A 2 by 3 chi-square test on the three categories of “Duration of 


disease” yields a value of 3.49 (2 df., 0.10 < p < 0.20). 
Extent of disease (table 2): Of 31 patients with minimal disease, 16 (51.6 


per cent) had titers of less than 1:16; and 15 (48.4 per cent), titers of 1:16 or over. 


The moderately advanced group consisted of 149 patients, of whom 72 (48.3 
per cent) had titers of less than 1:16, while 77 (51.7 per cent) had titers of 1:16 
or over. In the far advanced group, there were 159 patients, of whom 61 (38.3 
per cent) had titers of less than 1:16; and 98 (61.7 per cent), of 1:16 or over. 

Apparently the extent of the disease itself did not significantly alter the hemag- 
glutination titer. This is substantitated by the chi-square test on the three catego- 
ries of “Extent of disease,”’ which shows that y° = 3.91 (2 d.f., 0.10<p < 0.20). 

Progression of disease (table 3): It was deemed wise to analyze the data using 


only the moderately advanced and far advanced groups because, in looking at the 


a 
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: SUMAFR NO AGGLUTINATION 1:4 To 1:8 1:16 OR OVER 
year 114 2) 5S 
|-2 vears 60 1] IS 
- 
2 years 165 37 101 
iotal patient 
or 
NO AGGLUTINA 
NUMI 1:4 70 1:8 1:16 OR OVER 
3 2 
‘ 5 44 
| 150 2; 34 
Potal: $39 patients 
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values, it seemed noteworthy that most of the patients whose disease was listed 


as minimal were classified as “stationary” from both a clinical and roentgeno- 
graphic viewpoint. This is due to the difficulty in recognizing minute change in 
a patient with minimal disease. 

Of a total of 149 patients with moderately advanced tuberculosis, the lesions 
of 44 showed improvement; in 83 they remained stationary; and in 22 the disease 
Was getting worse. Analyzing each of these groups with respect to the hemag- 
glutination titer, those of the moderately advanced group, improving, whose 
titers ranged up to 1:16 numbered 17 (38.6 per cent), while those whose titers 
were 1:16 or over numbered 27 (61.4 per cent). Of the stationary cases, 46 
(55.4 per cent) had titers of less than 1:16, while 37 (44.6 per cent) had titers of 
1:16 or over. In the cases showing regression, 9 (40.9 per cent) had titers of less 


TABLE 3 
Prooress or Diseasi 


DURATION 


Up to 1 Vear 13 to 24 Months 2 Years or More 
114 Patients 60 Patients 167 Patients 
EXTENT OF PROGRESS 
Aggluti 
nation 
ati:1 


Nega- Aggluti- a- Ageglut 
tive nation tive nation 
Aggeluti- at 1:4 Aggluti- ati:4 


and 
nation tol over nation tol over 


nation 


Aggluti Neg 
at 1:16 


Minimum } 
Moderately advanced mproved 
Far advanced 

Minimum 

Moderately advanced >Static 


te 


nN 


Far advanced 


Minimum 
Moderately advanced > Worse 


Far advanced 


Total: 341 patients 


than 1:16, while 13 (59.1 per cent) had titers of 1:16 or over. In the far advanced 


group, there were 159 cases. Of these, 28 lesions showed improvement, 67 re- 


mained stationary, while 64 were getting worse. Of the cases showing improve- 
ment, 12 (42.9 per cent) had titers of less than 1:16, while 16 (57.1 per cent) had 
titers of 1:16 or over. In the stationary cases, 28 (41.8 per cent) had titers of less 
than 1:16, while 39 (58.2 per cent) had titers of 1:16 or over. In the cases show- 
ing regression, 21 (32.8 per cent) had titers of less than 1:16, while 43 (67.2 per 
cent) had titers of 1:16 or over. 

An analysis of these data fails to reveal any definite trends. Chi-square tests 
indicate that there are no significant differences among any of the groups. 

Cavntary disease (table 4): There were 241 patients with cavitary disease. Of 
these, 91 (37.8 per cent) had hemagglutination titers of less than 1:16, while 
150 (62.2 per cent) had titers of 1:16 or over. Of 97 patients without cavitary 
disease, 53 (54.6 per cent) had titers of less than 1:16, while 44 (45.4 per cent) 
had titers of 1:16 or over 
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A chi-square test for the groups with cavitation and without cavitation shows 
a statistically significant difference [x? = 8.06 (0.001 < p < 0.001)). 

No further study of this relationship was possible at the time of this investi- 
gation. It would be of interest to obtain additional data on the relation of 
cavitation to “antibody” formation. 

Antimicrobial therapy (table 5): One hundred and ninety-five patients had re- 
ceived or were receiving antimicrobial therapy at the time of the study. Of 
these, 8O (41.1 per cent) had titers up to 1:16, while 115 (58.9 per cent) had 
titers of 1:16 or over. Of 142 not receiving chemotherapy, 65 (45.7 per cent) 
had titers up to 1:16, and 77 (54.2 per cent) had titers of 1:16 or over. 

TABLE 4 
INFLUENCE OF CAVITATION ON HEMAGGLUTINATION REACTION 


NUMDER NEGATIVE To 1 


With cavity 241 91 
Without cavity a7 53 
Total: 338 patient 
TABLE 5 
or oN HEMAGGLUTINATION REACTION 


NUMBER NEGATIVE TO 1:8 


Treated 105 SO 
Untreated 142 65 


Total: 337 pati nts 


A chi-square test on the figures in table 5 indicates no significant difference 
between the treated and untreated groups. Thus, in the group of patients 
studied, antimicrobial drugs exerted no obvious effect on the height of the 


hemagglutination titer. 


SUMMARY 

The serum of 347 patients with clinically active pulmonary tuberculosis was 
tested for the presence of hemagglutinins by the Rothbard modification of the 
Middlebrook-Dubos test. Numerous random comparisons were made using the 
original Middlebrook technique. Essential agreement between the two methods 
was obtained. These findings were compared with known physical and clinical 
characteristics of the patients in an attempt to find some correlation, 

Fifty-eight (17 per cent) of the entire group gave negative hemagglutination 
reactions. The percentage of patients whose serum gave negative hemagglutin- 
ution reactions varied little among the various groups regardless of the extent, 
duration, progression, presence or absence of eavity, and whether treated or 
untreated with antimicrobial drugs. Among patients whose serum gave some 
hemagglutination, no significant correlation could be drawn between the height 
of the titer and any other characteristic studied except the presence of cavitary 


ae 1:16 oR OVER 
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disease. Here, a chi-square test showed a value of x 8.06. Further data 
should be obtained on this point. 

With the possible exception of cavitary disease, the test has not proved of 
marked value clinically in its present form. It is hoped that modifications leading 
to a more sensitive antigen may be developed in the future, and that the possible 
significance of the data obtained by the present writers in relation to cavitary 


disease may be explored further. For the present, the test should be reserved for 


investigative work only and no clinical dependence placed upon it 


SUMARIO 
Justi preciacion Clinica de la Prueba de la Hemaglutinacion 


Los sueros de 347 enfermos que tenian tuberculosis pulmonar clinicamente activa fueron 
ensay idos con respec to ala presenela de hemaglutininas, eon la modificacion de la reac 
cién de Middlebrook-Dubos por Rothbard. Verificdronse numerosas comparaciones al azar 
usando la primitiva teenies de Middlebrook. Notése acuerdo esencial entre las dos téenicas 
bsos hallazgos fueron cotejados con las conocidas caracteristicas fisicas y clinicas de los 
enfermos, tratando de descubrir alguna correlacién 

De todo el grupo, 58 (17 por ciento) acusaron hemaglutinorreacciones negativas hl 
porcentaje de enfermos cuyo suero resultd negativo disc repo poco en los varios grupos, 
independientemente de la difusi6n, duracién y progresién de la enfermedad, la presencia o 
falta de cavernas y el tratamiento o falta de tratamiento con productos antimicrobianos 
Entre los enfermos cuyo suero mostré alguna hemaglutinacién, no pudo trazarse ninguna 
correlacion significativa entre la elevacioén del titulo yv alguna otra caracteristica estu 
diada, aparte de la presencia de enfermedad cavitaria, En ésta, una equis-cuadrada revelé 
un valor de X? 8.06. Deben obtenerse més datos sobre este punto 

Con la posible excepeton de la enfermedad cavitaria, la prueba, en su forma actual, no 
ha resultado de mayor valor elinico. Espérase que puedan elaborarse en el futuro modi 
heacrones que produzean un antigeno mas sensible y que pued ‘ explor irse mas “a fondo lu 
posible importancia de los datos obtenidos por los AA. con respecto a la enfermedad eavi 
taria. De momento, hay que reservar la prueba exclusivamente para fines investigativos, 


sin atenerse a ella clinicamente 


RESUME 


Evaluation clinique du Test d’hémagglutination 


La présence d’ agglutinine sa été recherchée dans le sérum ¢ hez 347 malades atteints de 
tuberculose pulmons n activité. La technique de Rothbard, qui est une modification 
du test de Middlebrook-Dubos, a été employée et de nombreuses comparaisons faites au 
hasard ont été effectuées avec In méthode origin ile de Middlebrook. Les résultats entre 
les deux méthodes sont esse ntiellement concordants. Ces résultats ont été compares avec 
les caractéristiques physiques et cliniques connues présentées par les malades afin de dé 
couvrir une certaine corre lation entre ces données 

Les réactions d’hémagglutination ont été négatives dans 5S cas (soit 170%) du groupe 
entier 

La proportion des malades dont le m a donné des réactions d’hémagglutination 
negatives variait peu entre les divers groupes, sans qu’interviennent Vétendue, la durée 
ls progression, la presence ou absence de cavernes, le traitement ou absence de traite 
ment par les médications antimicrobiennes. Parmi les malades dont le sérum avait donné 


un certain degré d@’hémagglutination positive, il n’a pas été possible d’établir une corréla 


tion significative entre la valeur du titre et plusieurs autres caractéristiques étudiées, sauf 
la présence de lésions cavitaires. Dans ce cas le “r-square”’ était: 2? 8,06. Il y a lieu d’ob 


tenir d’autres données sur ce point particulier 


at 
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Dans sa forme actuelle, a l'exception possible des cas avec lésions cavitaires, le test 
n’a pas fait preuve d’une réelle valeur en clinique. On peut espérer que des modifications 
permettant de disposer d’un antigéne plus sensible pourront ¢tre réalisées dans |’avenir, et 
aussi, que la signification possible des données obtenues par les auteurs de article, en ce 
qui concerne les lésions cavitaires, sera explorée plus A fond. Actuellement, le test doit 
étre réservé aux travaux de recherche, il ne peut étre considéré comme un test clinique 
valable. 
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INTRODUCTION 


experiments of Gale and co-workers (1, 2) have indicated that penicillin may 
interfere with the mechanism by which certain amino acids are taken into the 
bacterial cell. Paine (3) has suggested a similar mode of action for bacitracin. 
All of these studies were made with glutamic acid and strains of the genus Micro- 
coccus. However, Gale and Rodwell (2) have suggested that their results might 
be applicable to other organisms since various gram-positive and gram-negative 
bacteria which require preformed amino acids are, in many instances, also 
susceptible to penicillin. 

In previous experiments in this laboratory (4), it was demonstrated that 
organisms of the gram-negative genus Serratia, which do not require preformed 
amino acids, remained resistant to penicillin and bacitracin even when the cells 
were grown on a medium containing a single amino acid as the sole source of 
nitrogen. If the assumption is made that the intact amino acid must enter the 
cell before its nitrogen is available for anabolic processes, then the evidence ob- 
tained with Serratia suggests that penicillin does not suppress uptake of amino 


acids by cells of this genus. 


In the present study, growth experiments similar to those with Serratia 


were performed with a gram-positive acid-fast organism which, like Serratia, 
needs no preformed amino acids and is ordinarily resistant to penicillin. Attempts 
were made to grow cells of a strain of Mycobacterium avium on a basal medium 
which contained one of a series of 38 organic or inorganic nitrogenous compounds 
as the sole source of nitrogen. The activ itv of pent illin was tested on each type 
of medium. Similar experiments were also performed with bacitracin, chloram- 


phenicol, streptomycin, aureomycin, and terramycin. 


MATERIALS AND METHODS 
ched media: The strain® of M 
d on slants of nutrient agar on which it grew luxuriantly in fortv-eight hours at 37°C 
‘ells from such forty-eight-hour cultures were used in all experiments 


‘From the Department of Bacteriology, Indiana University, Bloomington, Indiana 


? This study was supported by a grant from the Graduate School, Indiana University, 
Bloomington, Indiana 

* The rapidly growing, acid-fast strain of Mycobacterium avium was obtained from Dr 
L. Rhuland, Upjohn Laboratories, Kalamazoo, Michigan. It was originally deposited in 
1941 in the American Type Culture Collection (listed as #7992) by Dr. A. H. Frank, Bureau 
of Animal Industry, Agricultural Research Center, Beltsville, Maryland. The strain was 
isolated from itural! nfected poultry 
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Three types of basal media were employed. Types I and II each contained 1.0 per cent 
glycerol, 0.05 per cent MgSO,, 0.005 per cent FeSO,, and 2.0 per cent agar. In addition 
Type I contained 1.0 per cent Na, HPO, and 0.05 per cent NaCl, whereas Type I] contained 
1.0 per cent NaCl. The larger quantity of NaCl in Type [7 medium was employed in order 


to vield a final salt concentration ipproximately equal to the concentration o in 


Type I medium. The media were adjusted to pH 7.0 with NaOH and HCI and tubed in 10 


ml. portions. The different nitrogenous compounds were then added singly to the tubes in 


TABLE 1 
The Ability of Various Nitrogenous Compounds to Support Growth of Mycobactertum Avium 


oD GROWTH SLIGHT GROWTH NO GROWTH 


Mono-amino mono Glycine pi-Valine pL-Serine 
carboxy acids pL-a-Alanine L-Leucine pu-Threonine 
pL-Norleucine 


Diamino monocar- vi-Ornithine L-Aspartic acid Hydroxy-.-proline 
boxy, monoamino t-Lysine HCl 
dicarboxy acids w.-Arginine HCI 
and amides, and t-Histidine 
py rollidine carboxy u-Glutamie acid HCI 
acids L-Glutamine 
I Asparagine 
L-Proline 


Aromatic and sulfur pi-Phenvlalanine 
containing amino L-Tyrosine 
acids pi-Try ptophane 
-Cy steine HC] 
pi-Methionine 


B vitamins Thiamin HC! 
Nicotinic seid 
Nicotinamide 
p-Aminobenzoie acid 


Miscellaneous com- Ammonium sulfate Thymine Urea 
pounds and com Uracil Desoxyribonucleic  Anthranilie acid 
plex mixtures Acid hydrolyzed acid Adenine sulfate 
casein Thiouracil 


Polypeptone Creatinine 


* Media of T'ypes J and I/ were used; the basal media were unable to support growth 


amounts sufficient to vield a final concentration of 0.2 per cent The media were re cdjusted 
to pH 7.0, autoclaved, and again readjusted aseptically to pH 7.0, if necessary Media 
without added nitrogen were included as controls in each experiment 

The third medium employed, Type l/l, contained 1.0 per cent giveerol, 02 per cent 


asparagine, 0 05 per cent Mes), 0.005 per cent FeSO,, ind 2.0 per cent agar Buffer solu 


tions consisting of KH,PO, Na HPO, were added to individual tubes of this medium to 
vield final concentrations of added phosphate ranging from 0.067 M to 0.0042 M at two pil 
reactions: 7.0 and 8.0. Control tubes without added phosphate and adjusted to a pH of 7.0 
and 8.0 were included in all experiments. In a few tests, veronal buffer (5) at pH 7.3 was 


substituted for phosph ite buffer 
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Tnoculur igs, conditions of incubation: A saline suspension of organisms diluted to 
vield approximately 3,000 colonies per Petri plate was thoroughly mixed with 10 ml. quan 
tities of the melted c« oled media ind poured into Petri dishes. One or two drug sensitivity 
dises (Difeo) were placed on the surface of the solidified medium in each plate. The dises 
contained, respectively, 10 units of penicillin, 20 units of bacitracin, 10 y of streptomycin, 
60 y of chloramphenicol, 60 of aureomvein, and 60 y of terramyecin Plates of each type of 
basal and enriched medium without drug dises were included as controls All plates were 
incubated aerobically at 37°C. for five days. Results were usually evident after seventy-two 


hours, but confirmatory readings were made after four and five davs of incubation 


RESULTS 
The nitrogen compounds which supported growth are listed in table 1. In 


each instance the inclusion of added phosphate (by use of Type J rather than of 


BACITRACIN AUREOMYCIN TERRaMYCIN PENICILLIB 
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BASAL MEDIUM OF TYPES I OR II ENRICHED WITH RACH OP 

| 20 GROWTH SUPPORTING SUBSTANCES LISTED IN TABLE 1 NITROOENOUS SULPATE 
MIXTURES 


2% 
NUMBER 


Fic. 1. Effect of the medium on the activity of antimicrobi il drugs towards V yweohactervum 


artum 


* Segment of radius from circumference of dise to circumference of zone of inhibition 


Type 11 basal medium) moderately increased the number and size of the colonies. 
It will be noted that, of the mono-amino monocarboxy a ids, only glycine and 
alanine were readily utilized. All of the diamino monocarboxy a ids, the mono 
amino dicarboxy acids and their amides, and proline( but not hydroxyproline) 
supported growth. In contrast, growth was not supported by aromatic or sulfur- 
containing amino acids or by the four water-soluble B vitamins 

The effect of the antimicrobial drugs on growth is summarized in figure 1. 
In some instances growth was not affected, whereas in others growth was in- 
hibited. Stimulation of growth by the drugs, even on those media which sup- 
ported little or no growth, was never obtained. 

Penicillin was inactive on media which contained complex sources of nitrogen 
either with or without added phosphate. On media containing ammonium sulfate 
or single amino acids, penicillin was either inactive or slightly antibacterial. The 
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antagonistic activity of bacitracin, streptomycin, and chloramphenicol was not 
altered by changes in the medium, whereas the antagonism of aureomycin and 


terramyein was enhanced by the inclusion of sodium monophosphate. 


The length of the bars in figure 1 indicates the degree of fluctuation of in- 


hibitory activity which was obtained in repeated series of experiments. No single 


amino acid or other nitrogenous compound was correlated with markedly 


increased or decreased antimicrobial activity. The fluctuation obtained may 


reflect slight variations in the amount of drug in replicate dises, in cultural 


conditions, or in drug susceptibility of the cells in the inocula. 


M/120 u/2.0 


CONCENTRATION OP 


PINAL 


FHQPQ, - 


Fic. 2. Effect of inorganie phosphate on activity of aureomyecin and terramycin towards 


M ycobac am 
Basal medium: Type 


* Segment of radius from circumference of dise to cireumference of zone of inhibition 


The results of a single typical experiment in which Type [77 medium was 


employed are shown in figure 2. These data confirm the previous observations 


that inclusion of inorganie phosphate increases activity of aureomycin and 


terramycin. The increased inhibition of growth due to phosphate occurred at 


both pH 7.0 and pH 8.0 and is apparently independent of the enhancing effect 


that results from the increase in hydrogen ion concentration. In contrast to 


phosphate, veronal buffer did not affect the activity of aureomycin or terra- 


mycin. 


DISCUSSION 


It is becoming increasingly evident that the organic and inorganic constituents 
of the medium, in addition to the number and age of cells of the inoculum, pH, 


and other cultural conditions, may influence the extent of in ritro activity of 
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various antimicrobial drugs. That the inclusion of added inorganic phosphate, for 
example, significantly increases the zone of inhibition surrounding aureomycin 
and terramycin sensitivity discs has been demonstrated with gram-negative 
bacteria (4, 6). The present investigations demonstrate that this enhancement 
effect of phosphate is also obtained with Mycobacterium. Since good growth 
occurs on chemically defined media in the absence of added phosphate, it must 
be assumed that small amounts of this anion are present as contaminants of the 
glassware or added culture ingredients. In future studies, an attempt will be 
made to define and control the level of contaminating phosphate. 

Cells of M. avium, unlike those of Serratia, were slightly inhibited by penicillin 
when grown with a single amino acid (in 52 of 118 tests) or ammonium sulfate 
(in 6 of 27 tests) as the sole source of nitrogen. These data do not appear to 
support the extension to Mycobacterium of Gale and Rodwell’s hypothesis 
concerning the mode of action of penicillin since no significant difference in 
extent of penicillin activity was obtained when the source of nitrogen was lysine 
or ammonium salts rather than glutamic acid or histidine. Uptake by gram- 
positive cocci of the latter compounds, in contrast to the former, requires energy 
and is inhibited by penicillin (2). Data are not available, however, to indicate 
which, if any, of the nitrogenous compounds used in the present investigations 
require energy for passage into cells of Mycobacterium. Such information would be 
required for a detailed comparison of these data with those of Gale and co- 
workers, 

On media containing complex mixtures of nitrogenous substances, penicillin 
remained completely inactive in all of 26 tests. Apparently cells of the strain of 
Mycobacterium studied are relatively more resistant to penicillin when supplied 
with a variety of nitrogenous compounds from which they can perhaps more 
rapidly and efficiently synthesize peptides and proteins than when the organisms 
are forced to synthesize all of their nitrogenous compounds from a single sub- 


stance. 
SUMMARY 


Mycobacterium avium was grown in a chemically defined medium containing 
glycerol as the source of carbon and one of 38 organic or inorganic nitrogenous 
compounds as the source of nitrogen. Ten single amino acids, uracil, or ammonium 
sulfate supported good growth. The amount of growth was moderately increased 
by the addition of phosphate. 

Inhibition of growth of VM. avium by bacitracin, chloramphenicol, or strepto- 
mycin was not affected by the type of nitrogen source used or the addition of 
phosphate in the medium. The inhibitory activities of aureomycin and terra- 
mycin also were not influenced by changes in the source of nitrogen, but were 
significantly increased by the addition of phosphate. 

On media, with or without added phosphate, which contained complex sources 
of nitrogen, penicillin was inactive. On media containing only ammonium sulfate 
or single amino acids as the nitrogen source, penicillin was either inactive or 


slightly inhibitory. 
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SUMARIO 


El Influjo de Varias Fuentes de Nitrégeno sobre la Actividad de los 
Antibidticos. 11. Mycobacterium avium 


El Mycobacterium avium fué cultivado en medios quimicamente bien definidos que con- 
tenfan glicerol como fuente de earbono y uno de 38 compuestos nitrogenados organicos o 
inorgdnicos como fuente de nitrégeno. Diez amino dcidos aislados, uracil o sulfato de amo 
nio sostuvieron buenas colonias. La proporecién de éstas aumenté moderadamente al agre- 
gar fosfato 

La inhibiciogn del crecimiento del M. avium por la bacitracina, el cloroanfe nicol o la 
estreptomuc ina no fué afectada por la clase de fuente de nitrogeno que se usara Oo por la 
adicién de fosfato al medio. Tampoco fueron afeetadas las activid ides inhibidoras de la 
aureomicina o la terramicina por e¢ umbios en la fuente del nitrégeno, pero si las hizo au 
mentar significativamente la adicién de fosfato 

in los medios que contenfan fuentes complejas de nitrégeno, con 0 sin la adicion de 
fosfato, la penicilina se mostré inaetiva. En los que contenfan solamente sulfato de amonio 
© amino-Acidos aislados como fuente de nitrégeno, la penicilina se mostré o bien inactiva 
o levemente inhibidora 


RESUME 


L'influce nee de dive rses sources d’azote sur l’actinité des antihiotique 8 Tl 


M yc obactérium avium 


Le Mycobactérium avium était cultivé dans un milieu chimiquement défint dont la source 
de carbone était le glveérol et, comme source d’azote, l'un des 38 composés azotés organt 
ques ou inorganiques. Dix acides aminés simples, uracile ou sulfate d’ammonium donnaient 
une bonne culture L’/import ince de la croissance était modérément augmentée par lad 
jonetion ce phosph ite 

L’inhibition de la culture de M. avium par la bacitracine, le chloramphénicol ou la 
streptomycine n’était pas affectée par le type de la source d’azote utilisée, ou par l’adjone 
tion de phosph ite au milieu 

L’activité inhibitrice de Vauréomycine et de la terramyeine n’était pas non plus influen 
cée par les changements dans la source de l’azote, mais l’adjonction de phosphate laug 
mentait nettement 

Dans les milieux renfermant du phosphate, ou non, mais qui contenaient des sources 
complexes d’azote, la pénicilline était inactive. Dans les milieux renfermant seulement 
du sulfate d’ammonium ou des acides aminés simples comme source d’azote, la pénicilline 
s’est montrée inactive ou son pouvoir inhibiteur était faible 
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Case Reports 


THROMBOCYTOPENIC PURPURA IN ASSOCIATION WITH PRIMARY 
BRONCHOGENIC CARCINOMA 


ROSS BO CONTI H. R. NAYER 
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TUBERCULOUS PLEURISY AND OSTEOGENESIS IMPERFECTA! 
WILLIAM A. WERNER 
(Received for publication October 30, 1952 
INTRODUCTION 


Osteogenesis imperfecta was first definitely described by Lobstein in 1833 (1). The con- 
dition is characterized mainly by an unusual fragility of the bones, by bluish discoloration 
of the selera, and often by otosclerosis and deafness (2). The term osteogenesis imperfecta 
congenita is used to designate the rarer form of the disease in which numerous fractures 


are present at birth. Osteogenesis imperfecta tarda describes those who have only blue 


sclerae at birth and in whom fractures appear after some months or years of life. This 
latter form of the disease is definitely hereditary, appearing as a dominant mendelian 
factor. Thus, each affected person has an affected parent, and each affected person, in 
turn, will have an equal number of affected and unaffected children (3). 

The cause of the disease has not been established, although strenuous efforts have been 
made to indict various endocrine abnormalities. Pathologically, there seems to be a de- 
crease in the number and efficiency of the osteoblasts. There are no characteristic blood 
electrolyte changes. The changes in the bones, as seen roentgenographically, consist of 
generalized decalcification of the long bones, thinning of the cortices, increased size of the 
cranial vault, seanty trabeculation, and the deformities associated with repeated frac- 


tures (4) 


CASE REPORT 


I. W., aged 28, male, first developed fever, malaise, cough, and chest pain in October, 
1951. After two weeks, a chest roentgenogram was taken which revealed a pleural effusion 
in the right chest. The patient entered a Michigan hospital and the effusion was aspirated 
twice. A description of the fluid and the quantity removed were not obtained. After being 
told he had tuberculosis, he left the hospital against advice and came to St. Louis. He 
entered Mount St. Rose Sanatorium in November, 1951 

The past history revealed that the patient had had three fractures of the left arm and a 
fracture of the left “elbow.” He stated he had also broken his right leg four times and his 
right clavie le once 

The family history revealed that the patient’s father died of a heart attack at the age of 
sixty-eight. The mother died at the age of sixty-one of “‘infirmities.”’ She had blue sclerae but 
no known bone difficulties. He has one brother living, in good health. One sister has heart 
disease. Two brothers have died, one in infaney of unknown causes, and one of ‘ influenza.”’ 
Two sisters have died, one in infancy, cause unknown, and one of “typhoid fever.”’ The 
sister who died of “typhoid” was twelve years old and had had numerous operations for 
“erooked shins.”’ This sister had blue sclerae 

The physi i] examination revealed a malnourished male. There was a definite promi 
nence of the frontal portion of the skull. The sclerae were markedly blue. There was gross 
impairment of hearing bilaterally. Marked restriction of the expansion of the right hemi 
thorax together with suppressed breathing and dullness were noted 

The right clavicle and the left forearm were deformed from previous fractures 

A chest roentvenogram revealed a right hydro-pneumothorax with markedly thickened 
pleura. Reentgenograms of the skull, long bones, and pelvis were negative. The cutaneous 


reaction to second strength purified protein derivative (PPD) was positive 


' From the Mount St. Rose Sanatorium, St. Louis, Missouri 
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Laboratory data 
Eerthrocyte count—3.98 per cu. mm 
Concentration of hemoglobin—12.5 gm. per 100 ml. 
Total leukocyte count-—7,100 per cu. mm 
Differential blood count—stab: 2 
seg: S2 
lymphocytes: 11 
monocytes: 4 
eosinophils: 1 
Eerthyrocyte sedimentation rate—38 mm. per hour 
Urine analysis—negative 
tepeated sputum examinations —negative for acid-fast bacilli 
Nonprotein nitrogen—40 mg. per 100 ml 
Blood sugar—1083 mg. per 100 ml 
Serologic test for syphilis (Kahn negative 
Blood caleium— 5.7 mg. per 100 ml 
Blood phosphorous— 1.6 mg. per 100 ml 
Alkaline phosphatase — 10.66 units 
A guinea pig inoculated with gastric washings failed to develop evidence of tuberculous 
infection. Cultures of this material were also negative for M. tuberculosis 
On February 15,1952, a thoracotomy was performed by Dr. James L. Mudd. The right 
lung was decorticated and biopsies were taken of muscle and rib. Recovery was without inei 
dent. The pathologic report of muscle and rib revealed normal tissues. The peel removed 
contained tubercles, and acid-fast organisms were demonstrated 


The patient was discharged on July 2, 1952 


There has been no evidence that osteogenesis imperfecta alters resistance or suscepti- 
bility to other diseases. No mention has been made in the literature of any medical or 
surgical complications other than fractures in these patients. This patient had a course 
not at all unusual in tuberculous pleurisy and decortication. 


SUMMARY 


A report of the coincidental occurrence of tuberculosis in a patient with osteogenesis 


imperfecta tarda is presented. A pulmonary decortication was performed and the patient 


recovered promptly. There was no indication that his response to tuberculosis or to 


thoracotomy was altered in any way. 
SUMARIO 
Pleuresia Tuberculosa y Osteogénesis Imperfecta 


Describe esta comunicacion Ia iparicion concurrente de tuberculosis en un enfermo con 
osteogénesis imperfecta. Se verifies una decorticacién pulmonar y el sujeto se repuso pron 
tamente. No hubo la menor indieacion de que s¢ hubiese alterado la re spuesta del enfermo 


a la tuberculosis on la toracotomia 
RESUME 
Pleurdsie tuberculeuse et dysplasie 


i'r d’unr ipport sur un cas de tuberculose associée A une dysplasi périostée 
La décortication du poumon a ¢ pratiquée et ln guérison a été rapide. La réaction du 


malade A linfection tub« use et A la thoracotomie n'a été altérée d’aucune maniére 
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Editorial 


A Share in the Task Ahead! 


Frederick Keppel coined a diverting name for foundation officers, “philan- 
thropoids.”” Diverting, yes, but not, I hope, descriptive enough to enable you to 
put an exact discount on what I have to say to you this evening. As a speaker at 
a Fiftieth Anniversary of such an Association as this, I could justifiably devote 
my time to felicitations, congratulations, and both the logic and rhetoric of 
applause. Or, with appreciably less justification, I could subject the Associ- 
ation’s history to that most sought-after form of institutional masochism, “a 
critical evaluation.”’ This, too, you will be spared, for I want to talk about the 
task ahead. Like water downhill, attention flows to the future. 

With such a title as ‘A Share in the Task Ahead,” it is an easy step to point 
out that foundation officers resemble midwives more than anything else. We, 
too, are always thinking of the task ahead, since we professionally interest our- 
selves in persons whose minds are in an interesting condition. And if the present 
increase in foundations continues much longer, the mere competitive excitement 
of being in on the birth of a good idea will completely compensate us, as it not 
always has in the past, for any possible sense of sterile frustration at having 
missed the joys of authentic creation. Can you blame us philanthropoids if we 
dream of the fecundity of ideas and the cross-fertilization of disciplines? We eke 
out a modest living only when there is an abundance of new conceptions and, if 
the fertility of aggregates fails, we must perforce turn, disconsolate but brave, 
to nursing institutional deficits, or wet-nursing what are called “challenging 
opportunities” until their parents have gathered courage enough to acknowledge 
their paternity and find some heroic baby-sitters known as Boards of Trustees. 

Logicians speak an elegantly precise language. They distinguish between 
necessary and sufficient causes. The necessary cause is a sort of sine qua non, 
but it is not all that is needed to produce the longed-for result; it is not sufficient. 
Other things are required, and these make up the sufficient cause. Social workers 
will understand these logical terms if I say that to be a good mother it is neces- 
sary to be a woman: that is a necessary cause, but it is not a sufficient cause. It is 
the sufficient causes that make a good mother out of a woman. You all will 
understand if I say that money is the necessary cause of a successful health 
association but it is not the sufficient cause. Even when there is enough money, 
it is not enough. Perhaps many people think that in foundation work we occupy 
ourselves only with the necessary cause. We don’t. We are much more concerned 
with the sufficient causes. So I have cautiously come to believe that there is one 


aspect of institutional work which is not only an important item among the 


' At the request of the Editor, Dr. Gregg has kindly allowed the publication as an Edi 
torial of this speech made at the Fiftieth Anniversary meeting of the New York Tuberculosis 
and Health Association on November 2l, 1952 
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sufficient causes but would be my choice as the cardinal consideration in the task 
ahead. What is it? 

General William Lee Hart of the Army Medical Corps awakened my curiosity 
some eight or nine years ago by asking me why it was that some hospitals, de- 
spite changes in leadership and personnel, despite mediocre facilities and sur- 
roundings, remain, nonetheless, sought after and, indeed, preferred above all 
other hospitals. He gave me incontrovertible examples of hospitals that have 
attractiveness as their chief tradition. I was reminded by his query of the opinion 
of a wise old nurse who enlivened a committee meeting I was attending by 
exclaiming that the only obligatory course she wanted to see given in schools of 
nursing was a course in charm. It 7s important, and General Hart’s unanswered 
question kept ringing, like an unresolved chord, in the speculative convolution 
of my brain. What is the element or characteristic of an institution that makes 
it attractive to the best workers? There is no more generally valuable component 
of the task for the next fifty years of the New York Tuberculosis and Health 
Association than the ability to attract and hold intelligent, loyal, and interested 
workers and supporters. Almost alone, that will provide the sufficient cause. 

After a good deal of reflection, watching, and experiment, I think I know the 
key to the question of what makes an institution attractive to the best workers. 
It is the air of expectancy. Let me explain. When you join an institution in any 
capacity whatever, if you are made to feel that the members quietly expect you 
to add something peculiarly your own that is wanted and perhaps even wanting, 
that it is your voluntary and original addition they have been waiting for and 
will be glad to recognize, then you have encountered an air of expectancy. The 
essence of the matter is that, in addition to what in the ordinary sense of the 
phrase you are “expected to do,” they expect something they don’t venture to 
stipulate, define, demand, or even imagine; but just the same they are patiently 
wondering what it will be and are confidently awaiting it, being ready to recog- 
nize it—generously. 

I can remember experiences and associations that I now realize derived their 
heartening charm and their vivid stimulus from the air of expectancy. The com- 
manding officer of a casualty clearing station in World War I made it his business 
to find out what each member of his staff, from colonel to batman, knew, or 
knew how to do, better than anyone else in the unit; not only to find it out, but 
to acknowledge it to him in the presence of other members of the unit. I have 
never been a member of so free, alert, and happy a team of people; perhaps, since 
it was in the Army, I may reiterate so free a team. Like praise, expectancy 
shown by the master to his junior calls forth the feeling, “Well, the old boy 
overrates me, but I’m not going to let him down!” Nor does expectancy operate 
only from above downward. A GI recruit, failing to salute a General on a 
lonely path, was taken sharply to task by the General, who said, “Soldier, do 
you know that I am the General commanding this entire theatre of operations?” 
“No, I didn’t, sir,” said the simple son of Democracy, “but you sure have one 
lovely opportunity, General, and I only hope you don’t louse it up.” 

Though this theme of expectancy seems to verge on the romantic, | can offer 
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rebuttal to that argument from the life history of two girls I knew in my salad 
days. The peculiar talent of one was that she was an uncommonly shrewd 
judge of the probabilities of human behavior. The other was more interested in 
the latent possibilities of others. Miss Probabilities is still just that, while Mrs. 
Possibilities has long since been occupied by the intensely practical tasks of 
raising a family. That’s just the way men are. 

You might naturally protest that, after all, we are concerned this night with 
an association, not individuals. But I would reply, “An association of what?” 
And I ask this question because you know the answer. It is an association of 
individuals. So please bear with me for one more moment before I turn to the 
New York Tuberculosis and Health Association. 

Language is a subtle sort of harness with which we pull ideas about. Take the 
English personal pronoun, first person singular. The word me connotes the 
summation and end result of all that has happened to me, all that I have re 
ceived, experienced, suffered up till now: that’s me. The word J connotes freedom 
from all that, freedom to choose, the forward look, the right to challenge and 
even to depart from the very influences that have produced the me. The nomin- 
ative J suggests a sort of continuous rebirth and freshness. It is J that hopes: it 
is the overwhelmed me that despairs. J stands like a small Statue of Liberty, 
expectantly facing the future. It is the subject of the verb, not the object; the 
active agent, not the passive recipient. It is in the nominative case; not in the 
objective. Now here comes a queer item in the English language. When we speak 
to others directly, we no longer use the nominative case (thou or ye) that implies 
freedom and choice, but we put them in the objective case (you), as though they 
were not free but always on the receiving end. / dish it out: You take it. In the 
olden, gracious days we had thou and ye as the nominatives, implying and so 
reminding those whom we addressed of their independence. But now that subtle 
civility has gone, and it’s thee among the Quakers and you for the rest of us. 
True, we still have the grace, when speaking to the Deity, to retain the nomin 
ative form Thou in our address to Him. Perhaps not only grace but even wisdom 
controls our tongues when we say Thou to God. 

Now I know all this is far-fetched and perhaps whimsical. But it serves to 
suggest the essence of expectancy, namely, that we accord others the same 
measure of freedom that we retain for ourselves. When Gertrude Bell told an 
Arab chief the conditions under which the British Government would accord him 
full liberty, he rose, regarded her with true dignity, and suavely reminded her, 
“Madame, liberty is always taken and never given.”’ Modern English grammar 


supports him: we and J take liberty, and we withhold it from you. I’ve made this 


excursion into grammar to reinforce the argument in favor of expectancy; in 
favor of the air of expectancy as the best climate for personal association and 
associations. It’s a subtle atmosphere and almost foreign to our thoughts as well 
as to our tongue. 

And now to the New York Tuberculosis and Health Association and a share in 
the task ahead. My incompetence to tell you precisely what your future tasks 
are finds solace in the reflection that any attempt to do so would run counter to 
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all the scientists at work unraveling the still unknown factors related to tuber- 
culosis. Their future work would negate my plans and belie my assumptions. 
No one could furnish you with a precise account of the task ahead, and that 
consoles me. Furthermore, to tell you exactly what your task will be runs counter 
to my belief in the air of expectancy, for there’s nothing proprietary, adminis- 
trative, hortatory, authoritarian, precise, or avuncular in the air of expectancy 
I obviously commend to you. Indeed, I find that my remarks about your at- 
titudes to each other make up the only safe words that I, for one, could offer; 
for the spirit of the New York Tuberculosis and Health Association ts the task 
ahead. 

Does the existing need justify attention to the spirit of this Association? It 
certainly does. The vast influx of the poor, the underprivileged, the uninformed 
into the congested housing of this enormous city leaves us with as much to do 
regarding tuberculosis as we had before. There has been a 60 per cent increase 
in the Negro population of this city in the past ten years. We have now a popu- 
lation of 325,000 Puerto Ricans. Having myself had serofula at the age of 16, 
from which good care cured me, | am not in a mood to point an accusing finger 
elsewhere. The morbidity rate for tuberculosis in New York City has not de- 
clined. The mortality rate has. In other words, there is just as much to do, and 
more that is do-able. With great improvements in the care of tuberculosis, there 
is now more reason for hospitalization than ever. How many New Yorkers realize 
that? Our necessary cause-—money—will not be too difficult to find. 

The principal needs can be simply stated: more hospital facilities, not only to 
cure but to isolate open cases from spreading further infection; more preventive 
work: better education in tuberculosis for the oncoming generation of medical 
students and nurses; and more education of the lay public regarding the preven- 
tion and care of tuberculosis, i.e., health education. These objectives need no 
confusing elaboration. 

Besides maintaining the air of expectancy, there are two other elements in the 
task ahead. Speaking to each one of you separately in the curious loneliness made 
possible by a room full of people, | would say that your single contribution of 
time and effort and money may seem to you negligible. But the more carefully 
one examines the causes of any event, and the further back one goes in studying 
the convergent causes of any event, the more amazingly numerous and therefore 
apparently small does each single cause become. What your immediate contri- 
bution may lack in its relative magnitude at this instant, it will gain as time 
magnifies its unpredictably numerous consequences. The historians do not always 
manage to convey the decisive nature of what seemed trivial or fortuitous when 
it occurred. Among the factors which determined the meeting this evening was 
the man who invented the decimal system: it would not have occurred this vear 
if we used 12 instead of 10, and so 144 years instead of 100 to measure a century. 
The passage of time produced the magnitude and the diversity of the results of 
using the decimal instead of the duodecimal system of enumeration. For another 
example, whatever seemingly trivial or remote event brought Mr. Drolet to these 
shores or into this Association was decisively important because it was multiplied 
by many vears of his devoted service. And, | might add, this is the proper oc- 
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casion to give general thanks for the hundreds of thousands of gifts and extra 
efforts, and the millions of apparently trivial efforts and events that have con 
verged to bring us to an effective New York Tuberculosis and Health Association 
now rounding the half-way mark this evening toward a century of lives saved. 
sorrows averted, healthy happy lives that would have been stark tragedies had 
the old ignorance and apathy prevailed. 

My emphasis upon the part that each of us has in the task ahead finds rein 
forcement in a theme not too familiar, but, | think, true. | do not know whethe: 
the laymen present this evening comprehend the peculiarly valuable way they 
supplement the doctors’ efforts. From almost the beginning of his training the 
doctor works under disheartening handicaps. He is usually called too late to be 
of maximum usefulness. His patient is frightened, and fear commonly crowds 
good sense into the corner. The patient often faces a loss of income as well as the 
expense of illness, so economic considerations often delimit the treatment. Few 
doctors can restrict their practices to the disease they can cure with brilliance, 
certainty, and dispatch. Compromise confronts the doctor almost incessantly. 
Now facing so many kinds of handicaps so steadily tends to limit the doctor's 
horizon. In his planning and schemes and dreams of what might be done, the 
conscientious doctor needs the help of laymen who will ask such questions as 
“Why not?”, “Would it be possible ?”’, “What of it and “Could you you 
had the money?” I venture, on behalf of the doctors and all staff of the New York 
Tuberculosis and Health Association, past and present, to thank you laymen 
warmly for the stimulus of your daring practicality and the challenge you throw 
down to compromise. Your share is not to be matched elsewhere 

1 wish the letters “ch” in the word charity were pronounced like the “Ch” 
in the word Chicago. Then it would be pronounced “sharity,” a variety of sharing, 
and that might remind us of a gift that only the poor and miserable can bestow 
upon us in return for our help to them. A Hindu gentleman in Lucknow last 
winter told me that when he was nine years old his father, about to die, gave him 
this advice: “And if you seek to be content in this life, my son, don’t consort 
always with your equals or superiors in wealth, health, and intelligence, for that 
will make you discontented, jealous, and envious. Set aside some time for eon 
sorting with those whose lot has been far less fortunate than yours. It is not 
enough to give alms or buy a separation from such people. Know them and their 
lives, and you will find contentment with your lot.” 

I come to an end. My title was “A Share in the Task Ahead.’ Men have 
memory ; associations of men have traditions. For the task ahead I have tried to 
explore and explain what seems to me to be one of the most powerful of tra 
ditions I have seen in the associations of man, the air of expectancy —expectanes 


each of the other—unspecified but certain, friendly but firm, undemanding yet 


appreciative, unpredicting but steady, individual but converging to a great end, 


sharing rather than giving. Indeed, my title, were it not for the sophistication of 
Manhattan, might better have been “Thy Share in the Task Ahead.’ 

ALAN GREGG 

New York, New York 
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BCG VACCINATION IN THE REPUBLIC OF PANAMA 


The first vaccinations against tuberculosis in the Republic of Panama were performed 
in December, 1948, as part of a study being carried out at the Gorgas Memorial Labora- 
tory.! Shortly afterwards, in January, 1949, a BCG Vaccination Service was established 
by the Panamanian Government in collaboration with the Gorgas Memorial Laboratory. 
The writer was director of the Service from January, 1949, to November, 1951. This paper 
summarizes the experiences during that period. 

Based on preliminary surveys showing a very high percentage of reactors to tuberculin 
among adults, only children under fifteen years of age were, as a rule, included in the 
program. Special adult groups, such as the student nurses of the National School for 
Nurses, were admitted. 

For the prevaccinal testing, a first dose containing 0.00002 mg. of purified protein de 
rivative (PPD) and a second dose containing 0.005 mg. were used. Infiltration of less than 
6 mm. was at first recorded as negative. However, when this reaction was elicited by the 
injection of the first dose and a second dose was administered, a very strong reaction, in 
most cases necrotic, was obtained. For this reason, reactions to the first dose showing 
definite infiltration of 3 to 5 mm. were then recorded as doubtful and, in these cases, an 
intermediate dose corresponding to one-half of the second dose (0.0025 mg ) was injected 
instead of the whole second dose. A percentage of 91.0 of the doubtful reactions to the 
first dose was positive to 0.0025 mg of PPD. 

The prevaccinal tuberculin sensitivity of the persons tested at the different BCG vac- 
cination centers in the country was shown to follow the usual pattern of direct relation to 
age and degree of crowding. 

An intradermal dose of 0.1 ce. of the vaccine? (0.1 mg. of BCG) was used. In general 
only persons giving a negative reaction to 0.005 mg. of PPD were eligible for vaccina- 
tion. Persons giving a doubtful reaction were vaccinated, however, when the reaction to 
the second dose remained doubtful during a period of ten weeks or more. A special search 
for the Koch phenomenon was made whenever possible in the case of vaccination per- 
formed on children giving a doubtful reaction. 

A total of 32.956 vaccinations were effected in the Republic from January 1, 1949, to 
October 31, 1951. Of these, 13,441 were newborn up to two months of age. 

Sensitivity to tuberculin after vaccination was seen as early as ten days after vaccina- 
tion. Revaccination was performed when the reaction to the tuberculin was negative and 
when no reaction, or only a small dry scar, was observed at the site of vaccination. 

In table 1 are presented the results obtained in Panama City (population, 169,898) 
of tuberculin tests effected six to twenty-six weeks after vaccination of children who were 
vaccinated shortly after birth (up to two months) and of older children. Results of tuber- 
culin tests after revaccination are not included. 

In table 2 are shown the results of the retests in twelve to eighteen and nineteen to 
thirty months after vaccination in Panama ¢ ‘ity. Those who reported for retesting nineteen 
to thirty months after vaccination, but not before, are not included in the table. 

Reference to table 2 shows that 66.84 per cent of the persons vaccinated in 1949 and 


i Pinzon, T. P. pe: Annual Reports of the Gorgas Memorial Laboratory, 1949 and 1950. 
? The vaccine was generously donated by the Instituto del BCG del Consejo Nacional 


de Tuberculosis of Cuba. 
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65.87 per cent of the persons vaccinated in 1950 were still positive nineteen to thirty 
months after vaccination. Of the 199 persons (17.26 per cent who were negative twelve 
to eighteen months after vaccination in 1949 and who had to be revaccinated in 1950, 
74 showed up for tuberculin retesting twelve to eighteen months after revaccination, 
ie.. in 1951. Of these, 32 (43.24 per cent) were negative again. That is, the proportion of 
negatives among the revaceinated in 1950 was greater than among the vaccinated of the 
same yeur 

Untoward reactions to vaccination have been relatively few (31 among 21,139 children 
vaccinated in Panama City), the most common reported to the BCG Vaccination Service 
being subaxillary and cervical lymphatic enlargements In one of these cases, spontaneous 
opening and draining of a subaxillary lymph node occurred; and, in another, surgical 
intervention Was deemed necessary by the physician who reported the case The eases 
reported to the Service in Panama City, either by physicians o1 by the relatives of the 
child. included 25 cases of subaxillary adenitis, 4 cases of cervical adenitis, and 2 of ab 
scess at plac eof vaccination 

It is of interest to note that, of 31 reported cases of untoward reactions, 5 occurred 


among twins: 4 occurred in two pairs of identieal female twins vaccinated before they were 


TABLE 2 
PostvaccinaL Tusercunin Tests Twetve To AND NINETEEN TO THIRTY 
Montus Arrer VAccINATION 


AFTER VACCINATION 19 To 30 MONTH 


Negative Positi 
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three months old; and one occurred in a baby vaccinated at nine months of age whose 
twin died at birth 

teactions appeared us early as two weeks and as late as seven months after vacema 
thon 

Among the eases of cervical adenitis is that of a ehild vaccinated twenty-four hours 
after birth and revaceinated four months later because of failure to react to tuberculin 
Three months later a very small dry sear was visible at the site of vaccination and sensi- 
tivity to tuberculin was slight. Seven months later, Le., ten months after the second 
vaccination, enlargement of the lymph nodes at the base of the neck on the left side oc- 
curred 

Not included in the 31 cases are 2 of reactivation ol the ulcer produced by the vaccine 
one year after it had apparently healed Both subjects were babies vace inated before they 
were one month old. The mother of one of the babies was tuberculous and under medical 
care. The uleer reopened following injection of 0.005 meg. of tuberculin (reaction to 0.00002 
mg. had been negative) and drained for a few days, after which it healed completely 
In the case of the other baby, reactivation of the ulcer occurred without previous tuber- 
culin injection 

Although the Koch phenomenon might have occurred in children vaccinated following 
a negative reaction to the second dose of tuberculin, the writer never had the opportunity 
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to observe one since the children returned to the office only six weeks after vaccination 
However, the phenomenon was observed among those vaccinated after a doubtful re 
action to the second dose who were given an appointment three or four days later in 
order to check for Koch phenomenon. On one occasion a ten-year-old girl was vac inated 
following a negative reaction to 0.0025 mg. of tuberculin. The girl complained of general 
malaise and headache twenty-four to forty eight hours after vaccination, and a loeal 
reaction was observed at the site of vaccination five days later 

The conversion from a doubtful tuberculin reaction to a definitely positive one was ob 
served following the injection of either a higher dose of tuberculin or of the BCG vaccine 

During the vears 1949 to 1951, inclusive, a total of 106 deaths caused by tuberculosis 
among children up to fifteen years of age who lived in Panama City and suburban towns 
was reported to the city health office. Twenty-six had been attended at the BCG center 
3 in 1949, 11 in 1950, and 12 in 1951. Of these, 4 had been vaccinated: 2 of them twenty 
four hours after birth and 2 upon giving a negative reaction to 0.005 mg. of PPD 

Of the 4 reported deaths among 21,139 children vaccinated in Panama City, a study 


shows that 2 were patients in whom the possibility of vaccination during the pre-allergis 


state of a tuberculous infection could not be excluded; one was a patient in whom a heavy 
exposure to tuberculosis concurred with the vaccination; and one patient, also heavily 
exposed to tuberculosis, died two years after vaccination, with postvaecinal allergy never 
determined 
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FORMATION OF TUBERCULIN BY WASHED TUBERCLE BACILLI IN 
CITRATE SOLUTION 


The work recorded in the present paper is concerned with successful experiments on 
the formation of tuberculin by washed cells of Mycobacterium tuberculosis in citrate solu- 
tion 

Eight strains of Mycobacterium tuberculosis, including human type (H2, Aoyama B, 
Frankfurt, Kawakami, H37, and H37Rv) and bovine type (No. 10 and BCG), were em- 
ployed. 

The preparation of washed cells of M. tuberculosis was as follows: 

(a) cultivation of M. tuberculosis on Sauton’s synthetic medium (50 ml. of 
medium in one flask of 100 ml. capacity) for a period at 37°C.; (6) harvesting 
of the bacilli by decanting the culture fluid; and (c) washing of the bacterial 
pellicle with sterile distilled water three times. 

The cells of all the strains used in any single experiment were grown under the same 
conditions on the same batch of medium. 

The washed bacilli thus prepared were immersed in 20 ml. of the sterile aqueous solu- 
tion of substance to be tested and then allowed to stand at incubator temperature for a 
given length of time. At the end of incubation, the solution, after separation from the 
cell materials, was passed through a Seitz E.K. filter. The aseptic precaution was strictly 
maintained throughout. The filtrate thus obtained was tested for tuberculin activity by 
intradermal injection of 0.1 ml. upon tuberculous guinea pigs infected with virulent H2 
strain. The skin reactions elicited were measured at 24 and 48 hours. 

The organic acids were all used as sodium salt by adding sodium hydroxide, the pH 
being adjusted to approximately 7.0. Citric acid was determined by Kometiani’s 
method.' ? 

In the experiments with eight different strains of M. tuberculosis, it was found that the 
0.1 M citrate solutions, after twenty-four hours of immersion with washed tubercle 
bacilli at 37°C., were capable of eliciting typical positive tuberculin reaction. To be sure, 
the citrate solutions varied in strength of tuberculin potency, to some extent, from strain 
to strain and, in any single strain, from culture to culture. On the one hand, all of the 
samples of citrate solutions immersed with human strain of Aoyama B, Frankfurt, H37, 
or H37Rv consistently exhibited high tuberculin activity. On the other hand, certain of 
the citrate solutions immersed with H2 showed appreciable activity while others had no 
activity. Other strains, 1.e., Kawakami, Bovine No. 10, and BCG, all gave results similar 
to those obtained with H2. 

Further experiments with Aoyama B strain revealed that the formation of citrate-tu- 
berculin is influenced by a multiplicity of factors: 

Citrate concentration less than 0.002 M had almost no effect, while concentrations 
between 0.01 and 0.1 M caused an increased amount of the citrate-tuberculin to appear. 
Concentrations higher than 0.2 M were found to be rather inhibitory. The optimal con- 
centration was found to be approximately 0.1 M, and the citrate-tuberculin thus obtained 


frequently exerted a strong skin-reacting potency comparable to that of the ten-week-old 


culture fluid of M. tuberculosis grown on Sauton’s medium. 


! Kometiant, P. A.; Ztsehr. f. anal. Chem., 1931, 86, 359 

?The term “citrate-tuberculin” used in the present paper was provisionally given 
to the tuberculin obtained by incubating washed tubercle bacilli in citrate solution, in 
order to distinguish it from Old Tubereulin made from the growing culture. 
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It was shown that the formation of citrate-tuberculin proceeds slowly; the detectable 
formation occurred at 37°C. after 3 hours, and the amount of citrate-tuberculin increased 
progressively with the length of incubation time, reaching the maximum after approxi 
mately 24 hours. Beyond the twenty fourth hour, there occurred no significant increase 
in the amount of citrate-tuberculin 

At ice-box temperature no detectable citrate-tuberculin was formed in 24 hours, whereas 


at 37°C. a good deal of citrate-tuberculin appeared in the same length of time. The yields 


of the citrate-tuberculin at 25°C. were considerably smaller than those at 37 ( 

The bacilli from young cultures were found to be inferior in capacity to form citrate 
tuberculin to those from old cultures. For example, with Aoyama $ strain, the bacilli 
from the 28-day-old culture were capable of yielding only small amounts of citrate-tubercu 
lin, whereas the cells from old cultures (37, 42, 50, 56, and 68 days) uniformly vielded 
appreciable amounts of citrate-tuberculin 

The hydrogen ion concentration was not too critical a factor. Within the pH values of 
5.1 to 8.4, no significant difference was observed between the tuberculin potencies of the 
citrate-tuberculins 

The citrate-tuberculin-producing capacity of washed tubercle bacilli was profoundly 
affected or even abolished by heating the bacilli at 100°C. for 45 minutes. Sixty minutes 
of heating at 71°C. resulted in partial loss of the capacity 

A number of materials which were closely related to citric acid biochemically and /or 
in chemical structure were tested in order to determine whether any of them produced 
the same effect as citric acid when incubated with washed tubercle bacilli. These included 
succinic, malic, fumaric, oxalic, tartaric, lactic, acetic, n-butyric, tso-valeric, adipic, 
levulinic, crotonic, and glutamie acids, alanine, asparagine, glycine, glucose, and glycerol 
They were all used in a concentration of 0.1 M. Suecinate, fumarate, malate, oxalate, 
tartrate, and asparagine were found to be feebly effective, and the others (including 
physiologic salt solution) were inactive. It is worthy of note that all of the substances 
which were found to be effective in inducing (citrate-)tuberculin formation by washed 
tubercle bacilli belong either to members of the intermediates of the Krebs citric acid 
cycle or to the group of compounds which are closely associated with this cycle 

The effects of some enzyme poisons on the washed cell system were studied. Iodoacetate, 
fluoride, arsenite, malonate, azide, and 2,4-dinitrophenol, tested in a final concentration 
of 1 & 10°? M, all were found to have no effect. In contrast to these negative results, 
mercuric chloride, in a concentration of 1 x 10°* M, caused a remarkable inhibition of 
the formation of citrate-tuberculin. 

The results of successive treatments with citrate of tubercle bacilli showed that, after 
the first 24-hour incubation in the citrate solution, tubercle bacilli had almost lost the 
ability to form the citrate-tuberculin 

It is generally recognized that suspensions of Mycobacteria do not oxidize citrate. 
Experiments to study whether or not citrate is utilized during the time citrate-tuberculin 
appears in the medium revealed that, even after 48-hour incubation, there was no signifi- 
cant decrease in the citrate content of the media, whereas the formation of citrate-tubercu 
lin proceeded proportionally to the length of incubation time 

The citrate-tuberculin did not dialyze through cellophane, and gave a positive nin- 
hydrin reaction, a weakly positive Sakaguchi reaction, and a negative Molisch test. It 
showed no loss of activity after heating to 100°C. for 120 minutes. In regard to the type 
of skin reaction, complete correspondence was observed between skin reactions elicited 


by Old Tuberculin and those by the citrate-tuberculin 


3 Epson, N. L.: Bact. Rev., 1951, 15, 147 
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The observations recorded in this paper show that, when washed cells of Mycobactercum 
tuberculosis are incubated in the presence of citrie acid, tuberculin is elaborated into the 
medium, and that the elaboration of the citrate-tuberculin is dependent upon the multi- 
plicity of factors. It is to be borne in mind that the majority of the results in the present 
paper are based upon experiments conducted with one human strain of M. tuberculosis, 
Aoyama B, and that the optimal conditions for the formation of citrate-tuberculin may be 
different when other strains are used. For example, using H37Rv strain, the cells even 
from young cultures (26 days old) were found to be capable of producing a good deal of 
the citrate-tuberculin 

Of primary interest is the question concerning the origin of the citrate-tuberculin. It 


is, however, obseure whether the observed tuberculin is the result of synthesis in the 
washed bacilli or is the tuberculin preformed within the bacilli during growth and sub- 
sequently extracted from the bacilli. The sensitivity to heat of the capacity to form the 


citrate-tuberculin of tubercle bacilli, the effeet of incubation temperature on the forma- 
tion of citrate-tuberculin, and the loss of the ability to form the citrate-tuberculin of 
bacilli after the first 24-hour incubation seem to indicate that the formation of citrate- 
tuberculin is not due to simply a physical extraction of preformed tuberculin from the 
bacilli 

What is the role of citrate? The results of the present work afforded no clues to the 
solution of this important problem. It may be recalled, in this connection, that several 
workers have successfully used treatment of many tissues with citric acid as the means 
of isolating cell nuclei.“ * * However, in view of the biologic importance of citric acid in 
both plants and animals, as advanced by the Krebs citric acid eycle,’ *.* the observa- 
tions presented in the present work appear to open new approaches to the studies of 
tuberculin 

As is well known, the most serious difficulty encountered in the studies of tuberculin 
lies in the fact that Old Tuberculin is not a unit substance, but a mixture of extreme com- 
plexity which occurs during the growth of culture. In this respect, the citrate-tuberculin 
may provide a new method which enables us to conduct the study of tuberculin une: ympli- 
cated by the growth of tubercle bacilli. 

After completion of the experiments described in this paper, a brief report'® that a 
toxie substance ean be extracted from washed Clostridium tetani organisms by M sodium 
chloride and 0.1 M sodium citrate came to the writer’s notice. Unfortunately, it is impos- 
sible to obtain access to the original paper, but the report greatly excites the present 
writer to further studies along this line of work. 

In summary: When washed cells of Mycobacterium tuberculosis are incubated in the 
citrate solution, the medium aequires high tuberculin activity in 24 hours. This biologically 
active solution is called “citrate-tuberculin.” 

The development of citrate-tuberculin by washed tubercle bacilli is dependent upon 
strain, age of culture, concentration of citrate, and temperature and time of incubation. 


* Crossman, G.: Science, 1937, 85, 250 

SronernuRG, C. A.: J. Biol. Chem., 1939, 129, 

Dounce, A. L.-J. Biol. Chem, 1943, 147, 685 (cited inGutick, A.: Advancesin Enzymol 
onV, 1044, 4, l 

7 Waker, T. K.: Advances in Enzymology, 1949, 9, 537 

* Bonner, J.: Plants Biochemistry, Academic Press Inc., New York, 1950 

* Ocnoa, S.: Physiol. Rev., 1951, 31, 56. 

1 Raynaup, M.: Compt. rend. Soe. de biol., 1947, 225, 543 (cited in Prttemer, L., aNvD 
Rovains, K. C.: Ann. Rev. Microbiol., 1949, 3, 256). 
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The capacity to form citrate-tuberculin of tubercle bacilli is impaired by heating 


The appearance of citrate-tuberculin is inhibited by mereurie chloride 


Some physical and chemical properties of citrate-tuberculin are also described 
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PENICILLIN AS A DECONTAMINANT IN CULTURES FOR TUBERCLE 
BACILLI FROM UNDIGESTED SPUTUM 


In the course of experiments on the disinfection of tuberculous sputum in routine hos- 
pital and nursing practice, it beeame necessary to attempt cultivation of Mycobacterium 
tuberculosis from the sputum before and after application of the disinfectants. As is well 
known, unless some means is used to decontaminate the sputum, rapid overgrowth of the 
cultures by extraneous organisms, not only interferes with the growth of the tubercle bacilli, 
but obscures observation of any growth which may occur. While sodium hydroxide and 
sulfurie acid are regularly employed for digestion and decontamination of sputum in 
diagnostic work, their use in the present study was deemed undesirable for the following 
reasons: 

In hospital practice and nursing techniques, acid and alkali decontamination 
procedures are not routinely carried out before sputum is disinfected. 

Pilot tests done in this laboratory showed that thermometers which were con- 
taminated with tuberculous sputum, decontaminated with acid or alkali pro- 
cedures, and subjected to ethyl aleohol for two minutes failed to yield cultures 
of viable tubercle bacilli. 

Parallel tests omitting the decontamination procedure showed a wide variety 
of Staphylococci, Streptococci, Diplococei, and other bacteria of the respiratory 
tract. Experiments conducted at a later date,’ in which the decontamination 
procedure described in this paper was used, yielded a high percentage of cultures 
positive for M. tuberculosis. 

A study in progress? suggests that immersing the contaminated rods in water, 
Youmans’ medium, physiologic saline, 0.05 per cent magnesium sulfate solution, 
0.25 per cent magnesium citrate solution, 0.5 per cent potassium phosphate solu- 
tion in comparison with 2 per cent sodium hydroxide for twenty minutes increases 
the susceptibility of tubercle bacilli to the disinfectant action of ethyl alcohol. 

The mechanism of this phenomenon is not understood. 

Experiments were therefore undertaken with a view to developing a method of de- 
contamination which would not significantly affect the susceptibility of the tubercle 
bacilli to the disinfectants to be tested. 

Materials and methods: Because many of the contaminants of sputum (other than fungi 
and spore-forming bacilli) are susceptible to penicillin, tests first were made by placing 
various quantities of penicillin on the surface of the slants of culture medium used for 
cultivating the tubercle bacilli from the sputum. In preliminary trials it was found that 
the optimum concentration of penicillin was 1,000 units in 0.1 ml. of an aqueous solution 


spread over the surface of slants of Lowenstein-Holm-Jensen medium. A series of experi- 


mental cultures, using raw and disinfected sputum, was made with and without the indi- 
cated amount of penicillin decontaminant. A series of simultaneous cultures was made 
with the same sputum specimens decontaminated only with sodium hydroxide. 

The following paragraphs describe the procedures in detail and show the number of 
culture tubes positive for M. tuberculosis and the number contaminated with fungi or 
other organisms under various conditions of decontamination and culture. 


SommerMeEYER, L., AND Fronpisuer, M., Jr.: Nursing Research, 1952, 7, 32. 

? Sommermeyer, L., Fronisuer, M., Jr., M.: The effect of various 
substances on the susceptibility of bacteria in sputum to disinfection by alcohol (to be 
published) 
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Lowenstein-Holm-Jensen slants were prepared by methods previously deseribed.* 
This medium was incubated at 37° C. for forty-eight hours to test for sterility. After this 
incubation, the tubes were stored in the refrigerator until used 

Penicillin stock solution was prepared from penicillin G potassium, buffered with 
sodium citrate. Aqueous dilutions of this were made as used, and contained 10,000 units 
per ml. The stock dilution was stored in the refrigerator for not more than one week. Of 
the final dilution, 0.1 ml. (1,000 units) was placed on the surface of one-half of the Léwen- 
stein-Holm-Jensen slants. The remainder of the slants received no penicillin 

All specimens of sputum were less than twenty-four hours old and were obtained 
from patients at either the U. S. Veterans Hospital No. 48, Atlanta, Georgia, or the 
tuberculosis ward of Lawson Veterans Administration Hospital, Chamblee, Georgia 
All specimens were from patients with known active tuberculosis who were not receiving 
any chemotherapy and who had not received any for at least two weeks prior to taking 
the specimen. A smear of each specimen was stained by the Ziehl-Neelsen method and 
examined, No specimen was used which did not contain acid-fast bacilli readily demon- 
strable by microscopy. Specimens which were positive for acid-fast bacilli on direct smear 
were poured into individual sterile Petri plates. Specimens were not pooled but were 


studied individually. A total of 94 specimens of sputum was used 


Lowenstein-Holm-Jensen slants were numbered as follows: 

Sputum untreated (‘“‘raw’’) 

Culture Tube No. 1—No penicillin 

Culture Tube No. 2—1,000 units of penicillin on surface of slant 
Sputum treated with disinfectants 

Culture Tube No. 3—No penicillin‘ 

Culture Tube No, 4—1,000 units of penicillin on surface of slant‘ 
Sputum treated with 4 per cent sodium hydroxide 

Culture Tube No. 5—No penicillin 


With a sterile inoculating loop (approximately 4 mm. in diameter), one loopful of raw 
sputum was streaked over the surface of tubes Nos. 1 and 2. An attempt was made to select 
particles of caseous material, blood, or other portions which would be most likely to con 
tain tubercle bacilli 

One ml. of raw sputum was placed in a sterile dry test tube and 5 ml. of certain disin 
fectants were added to the tube. These were left in contact for various periods of time 
The details of time and concentration are not germane to the present report but are to be 
published elsewhere. Eventually the action of the disinfectants was stopped by appropriate 
means. One loopful of the treated sputum was then streaked on tubes Nos. 3 and 4 

One ml. of raw sputum was placed in a second sterile dry test tube and 5 ml. of 4 per 
cent sodium hydroxide were added to this tube. The tube was kept at room temperature 
(20° to 25°C.) and shaken by hand occasionally for thirty minutes. At the end of thirty 
minutes, several drops of phenol red were added to the tube and the mixture was neutralized 
with 2N hydrochloric acid. Of this mixture, 0.1 ml. was placed on the surface of a Lowen 
stein-Holm-Jensen slant 

All tubes were incubated at 37°C. in a nearly horizontal position for forty-eight hours 
The tubes were then placed in an upright position and incubation was continued. All 
tubes were examined for growth at the end of the second week and every week thereafter 


Houm, J., aNp Lester, V.: Acta tuberc. Scandinav., 1941, 16,3 

* The tubes prepared from sputum treated with disinfectants (Nos. 3 and 4) are included 
in this study to show the decrease in number of contaminated tubes as a result of UsInNg 
penicillin in the cultures rather than to indicate the effectiveness of the disinfectants 
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for six weeks. Acid-fast- stained smears were made from all tubes at the end of six weeks 
to confirm macroscopic observations. Any tubes concerning which there were questions as 


to growth of tubercle bacilli were examined for confirmation 


Because of the number and complexity of the tabulations of original observations, 


there are presented here only the observations on 13 specimens of sputum which are 
representative of all of the tests (table 1). A summary of the entire series of 94 tests is 


found in table 2 
TABLE 1 
Data On 13 Specimens or Seuttum Sunowina Growrn or Tupercre AND/OR 
CONTAMINANTS Arter Vanious Mernuovs or TREATMENT OF SPUTUM, WITH AND 
WITHOUT PENICILLIN IN THE CULTURES 


SPUTUM TREATED 


UNTREATED SPUTUM SPUTUM TREATED WITH DISINFECTANT WITH SODIUM 
HYDROXIDE 


With Penicilli Without Penicillin ith Peni n Without Penicillin 


Tube No 2 Tube No 3 sbe Ne Tube No 


C(s) 


growth of VW. tuberculosis apparent on gross reading 
no growth of any kind apparent on slant 
growth of fungi on slant 
Cis growth of spore-forming bacteria on slant 
e growth of organisms other than fungi, spore-forming bacteria, or M. tuberculosis 


on slant 


It may be seen in table 2 that penicillin controlled the contaminants in many cultures 
prepared from raw sputum (tubes Nos. 1 and 2, column 5) and was effective in increasing 
the number of cultures yielding MV. tuberculosis from raw sputum (tubes No. 2, column 7) 
In cultures made from sputum treated with disinfectants and planted on Loéwenstein- 
Holm-Jensen medium, the number of contaminants in cultures with penicillin (tubes No 
4, column 5) were much less than in cultures without penicillin (tubes No. 3, column 5) 
The number of cultures yielding M. tuberculosis from sputum treated with disinfectants 
increased with the addition of penicillin (tubes No. 4, column 7). A relatively large number 
of cultures showed no growth when the sputum was treated with disinfectants (tubes 
Nos. 3 and 4, column 6), but for various reasons no inferences may be drawn here con- 
cerning the value of the disinfectants for sputum. The same applies to the large number 
of tubes positive for tubercle bacilli (tubes Nos. 3 and 4, column 7). It is possible that, 


PUTUM SPECIMEN 
NUMBER 
Without 
No 
ol 
66 Cc + + 
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+ + 
+ ( ? 
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with centrifugation added to the digestion with sodium hydroxide, as in regular diagnostic 
work, the percentage of cultures positive for M. tuberculosis (tubes No 5, column 7) from 
the sputum digested with sodium hydroxide would have been higher 

Thus, the data indicate that, although decontamination of raw sputum solely by the 
use of penicillin is not quite as effective in facilitating cultivation of tubercle bacilli from 
sputum as is the standard decontamination procedure with sodium hydroxide, it is a 
procedure from which useful results may be anticipated when cultures from raw sputum 
are required, as in disinfection tests.°~" 

In summary: A technique for cultivating tubercle bacilli from sputum is described 
which yields a relatively high percentage of positive cultures without using digestion with 


sodium hydroxide or sulfurie acid 


TABLE 2 
Summary oF Resvucts or Arrempts To CuutivaTte M. Tusercu.osis rrom Spurum 
TREATED BY Various Meruops, WITH AND WITHOUT PENICILLIN IN THE CULTURES 


AMINATED 
WITH OF 


Untreated sputum 
94 tubes No. 1 


Sputum treated with disin 
fectant 
041 tubes No. 3 
04 tubes No. 4* 


Sputum treated with sodium 
hydroxide 


91 tubes No. 5 0 


* These tubes contained penicillin. 


Since all of the specimens of sputum were definitely positive for acid-fast bacilli micro 


scopically, this technique is not recommended to replace standard acid or alkali decon 


tamination procedures of sputum in diagnostic work. It is recommended, however, for 
situations in which it is desirable to test the effectiveness of disinfectants or other agents 


on tubercle bacilli in raw sputum without preliminary exposure to acid or alkali 


§Cummincs, M.M.: Am. J. Pub. Health, 1949, 39, 361 
* Smiru, C. R.: Pub. Health Rep., 1947, 62, 1285 
? Kirpy, W. M. M., any Dupos, R. J.: Proc. Soe. Exper. Biol. & Med., 1947, 66, 120 
* Anpott, J. N.: Am. J. Pub. Health, 1951, 47, 287 
* ZUCKERMAN, A., AND Rantz, L. A.: Am. Rev. Tubere., 1951, 64, 318 
J.W., Hunniston, J., Crecar, W. P., Kirsy, Proc. Soe. Exper 


Biol. & Med., 1949, 70, 589 
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THE EFFECT OF ISONIAZID ON THE TUBERCULIN TEST 


With the introduction of the hydrazine derivatives of isonicotinic acid in the treatment 
of tuberculosis, it becomes of interest to study the effect of these drugs on the tuberculin 
reaction in tuberculin-sensitive subjects. Steenken and Wolinsky? have reported that 
l-isonicotiny! 2-isopropyl hydrazine (iproniazid markedly o1 completely inhibits the 
tuberculin reaction in guinea pigs infected subcutaneously or intracerebrally with human 
tubercle bacilli. In the following report, observations on the effect of isoniazid on the 
tuberculin test in tuberculous patients are presented 

The subjects were patients with pulmonary tuberculosis of as various extents and states 
of activity as were available in the City Tuberculosis Hospital and the Tuberculosis 
League Hospital, Pittsburgh, Pennsylvania. In a few instances extrapulmonary complica 

by dissolving one tablet containing 0.05 mg. in 10 ce. of sterile buffered diluent. Old 


tions were present. Purified protein derivative (Parke, Davis & Co.) was freshly prepared 
Tuberculin (Eli Lilly and Co.), representing 1,000 mg. of tuberculin per ce., was succes 
sively diluted with 0.5 per cent of phenolized saline to concentrations of 10 mg., 1 mg., 
and 0.1 mg. per ee. All tests with PPD or OT were performed in the middle third of the 
flexor surface of the forearm by the intradermal injection of 0.1 cc. quantities. One ce, 
tuberculin syringes and 25- or 26-gauge needles were used. Reactions were read in forty- 
eight hours. Two right angle diameters of both erythema and induration were measured 
and the circumferences traced on cleared X-ray film. Tuberculin patch tests (Lederle 
Laboratories) were applied in a similar location, removed in forty-eight hours, and read 
in another forty-eight hours. All tests were performed and read by the same observer, 
The same lot of each material was used throughout. 

Experiment 1: One group of 43 patients was tested with 0.0005 mg. of PPD. After the 
reactions were read, 40 patients were started on isoniazid in a dosage ranging from 150 
to 300 mg. orally per day as the only current drug therapy. The other 3 patients were 
already on streptomycin and para-aminosalicylie acid (PAS) therapy, which was continued 
without the addition of isoniazid. After four weeks of therapy, the tuberculin tests were 


repeated. The changes in the average diameter of erythema and induration were tabulated, 


and the data were analyzed statistically by means of the t-test.2 These data are summarized 
in table 1 

The untreated group, although very small, showed no significant change in the diame- 
ter of either erythema or induration. Because the uniformity and stability of PPD tab 
lets minimize technical errors in testing, a larger series would likewise be expected to 
show no change in reaction. In the treated group there was no significant change in indura- 
tion, but there was a significant increase in erythema, the meaning of which is not clear 

Experiment 2: A series of 38 patients were tested with OT. Thirteen of these patients 
made up the untreated group and received no chemotherapy, with the exception of 2 
patients who were continued on streptomycin and PAS during the experiment. The treated 
group included 15 patients who had already begun isoniazid therapy two weeks to two 
months prior to the onset of the experiment and 10 patients who began isoniazid after 
the initial tuberculin test was read. Isoniazid was administered orally in a dosage range 
of 150 to 300 mg. daily. All but 3 patients were tested with 0.1 mg. of OT. These 3 were 
tested with 0.01 mg. of OT and included 2 patients in the untreated group and one in 


' This study was aided by a grant from the Lasden Foundation, Yonkers, New York 
STEENKEN, W., Jk., Woutnsky, E.: Am. Rev. Tuberc., 1952, 65, 365 
7Mamntanpd, D.: Elementary Medical Statistics, W. B. Saunders Co., Phil idelphia, 1952 
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the group already receiving isoniazid at the beginning of the experiment After four and 
one-half weeks of treatment, the tuberculin tests were repeated. The data were examined 
as in Experiment 1 and are summarized in table 2 

In the untreated group, there was a significant increase in both erythema and indura- 
tion. This suggests that the testing material was relatively stronger in the second test, 
due to technical errors in preparing the successive dilutions of OT. However, the group of 


TABLE 1 


Erreer or Isontazip ON Tuserceuin Tests Usinc PPD 


NUMBER OF MPAN CHANGE STANDARD PROBABILIT 
PATIENT IN DIAMETER DEVIATION t 
N x 
mr 
ntreated 
Erythema 3 +-12.22 +15.10 1.40 
Induration 4 1.74 +1.00 1.64 >0.1 
Treated 
<0.05 
Erythema 10 + 18.45 2.00 
>0.01 
Induration 10) +0.30 +11.32 0.17 0.1 


TABLE 2 


or Isontazip ON TupercuLin Tests Usinc OT 


NUMBER OF MEAN CHANGE STANDARD 


GROUP PATIENTS IN DIAMETER DEVIATION t ry 
N x 
Untreated 
Erythema <0.05 
3.7 2¢ 
13 92 +13.74 2 60 >0.01 
Induration 13 +4.00 $5.16 2.07 
01 
Treated 
1. Prior isoniazid 
erythema 15 +3.27 $24.09 0.52 >.1 
Induration 15 +0.53 +6.61 0.31 >0.1 
2. No prior isoniazid 
Erythema 10 +9.15 £19.82 1.45 >O.1 
<0.05 
Induration 10 +9.42 2.33 001 


patients already on isoniazid at the start of the experiment did not show any significant 
increase in either erythema or induration. The group treated with isoniazid after the initial 
tuberculin test showed no significant increase in erythema, but a significant increase in 
induration 

Experiment 3: Thirteen patients were patch-tested to tuberculin just before and one 
month after treatment with isoniazid in a dosage varying from 150 to 300 mg. per day 
No other chemotherapy was administered during this period. By visual observation based 
on a gradation of the extent of the reaction from negative to 4 plus, 5 patients showed no 
change, 5 showed an increase, and 3 a decrease in the severity of the reaction 
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In summary: A series of patients with pulmonary tuberculosis were given isoniazid for 


one month, and the effect on the tuberculin test was noted by means of intradermal and 


patch techniques. No inhibition of the tuberculin reaction was observed 
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THE EFFECT OF ISONIAZID AND IPRONIAZID ON COCCIDIOIDES IMMITIS 


The striking effectiveness of isoniazid and related compounds on Mycobacterium tu 
berculosis,'.?.* coupled with the many points of similarity between tuberculosis and coc- 
cidioidomycosis,* prompted the present observations on the action of isoniazid and iproni- 
azid in mtro and in vivo against Coccidioides tmmaitis 

To triplicate 9 ml. lots of Sabouraud’s broth, | ml. of the appropriate concentrations 
of the drugs was added, the cultures were seeded with 100,000 to 200,000 infectious units 
of Coccidioides, and incubated at room temperature for twelve days. There was no evi- 
dence that iproniazid inhibited Coccidioides at 1,000, 100, and 107 per ml. Isoniazid, 
however, inhibited at 1,000 y, but was ineffective at 100 and 10 7 per ml. 


TABLE 1 
Tue Errecr or Isontazip AND Iprontazip ON Cocctprotipes 


DFATHS IN DAYS PER CENT 


or 
MENT ve ‘ 


VIVALS AT 
9 10111213 14 19 2 20 DAYS 


Isoniazid 25 me 1310 8 5 3 


Iproniazid 25 me 4 
Saline 05 ml 145 610 3 


lsoniazid ma 61614524 
Saline 0.5 mil 1613 4 6 6 


* Drugs administered subcutaneously in 05 ml. of physiologic saline; one inoculation per 24 hours maintained for 


1! days 


Drug toxicity; No deaths in 12 mice receiving isoniazid and iproniazid subcutaneously, respectively, according 
to above dosage schedules 


In vivo titrations were carried out in 20-gram female Swiss mice, inoculated intraperi- 
toneally with approximately one million infectious units of Coccidioides. The first dose of 
the drugs was given immediately after infection, and one subcutaneous dose was adminis- 
tered each twenty-four hours for eleven days. It will be noted (table 1) that no evidence 
of protection against Coccidioides was obtained, although similar courses of therapy have 
proved effective against tuberculosis in mice. While these studies fail to indicate any 
effectiveness against Coccidioides on the part of isoniazid and iproniazid, the possibility 
that other derivatives might prove of value has not been ruled out. 
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CONTROL STUDY OF COMPARATIVE EFFICACY OF ISONIAZID, STREP- 
TOMYCIN-ISONIAZID, AND STREPTOMYCIN—PARA-AMINOSALICYLIC 
ACID IN PULMONARY TUBERCULOSIS THERAPY 


III. Report on Twenty-eight-Week Observations on 649 Patients with Streptomycin- 
Susceptible Infections 


The concern expressed in many quarters that isoniazid’s short-term eflicaey might 
not continue for longer periods of treatment prompts a third interim report on the control 
study' of 1,500 cases coordinated by the Public Health Service. It has been the intent of 
the physicians in the 22 hospitals? participating in the study to make the combined results 


available at the earliest possible time. The plan of the study has been deseribed in previous 


reports.*. # The three drug regimens under investigation are 
Streptomycin-para-aminosalicylic acid (PAS): 1 gm. of streptomycin twice weekly 
plus 10 to 12 gm. of PAS daily 
Streptomycin-isoniazid: 1 gm. of streptomycin twice weekly plus 150 to 300 mg. of 
isoniazid daily 
Isoniazid: 150 to 300 mg. daily 
The second report on the results of twenty weeks of treatment of 390 patients with 
streptomycin-susceptible infections indicated the effectiveness of isoniazid as an anti 
tuberculous agent at least for short-term therapy The present comparison of the three 
drug regimens has been extended in time to twenty-eight weeks of observation and in 
size to 649 patients with streptomycin-susceptible infections at the beginning of treat 
ment.§ 
The initial population from which the present group has been drawn consisted of 793 


' The isoniazid for this investigation was generously supplied by FE. R. Squibb & Sons 
as Nydrazid 

2 Drs. F. H. Alley, E. P. Bowerman, and 8. C. Carter, Tennessee State Tuberculosis 
saunatoriums at Memphis and Oakville, Tenn.; Dr. P. T. Chapman, Herman Kiefer Hos 
pital, Detroit, Mich.; Dr. S. S. Cohen, Glen Lake Sanatorium, Oak Terrace, Minn.; Dr 
H. G. Curtis, Sunny Acres Tuberculosis Hospital, Cleveland, Ohio; Dr. R. J. Davies, Fir 
land Sanatorium, Seattle, Wash.; Dr. F. P. Dawson, Middlesex County Sanatorium, Wal 
tham, Mass.; Dr. Raymond Hofstra, USPHS Hospital, Brooklyn, N. Y.; Drs. W. L. How 
ard and W. J. Steininger, Maybury Sanatorium, Northville, Mich.; Dr. G. lk. Martin, 
Pittsburgh Tuberculosis Hospital, Pittsburgh, Pa.; Dr. H.M. Payne, Freedmen’s Hospital, 
Washington, D. C.; Drs. R. F. Payne and R. F. Corpe, Battey State Hospital, Rome, Ga.; 
Drs. Alfred Goldman, Bernard Friedman, and M. B. Pianetto, Robert Koch Hospital, 
Koch, Mo.; Drs. H. C. Sweany, B. L. Brock, and W. L. Potts, Florida State sanatoriums 
at Orlando and Lantana, Fla.; Drs. H. 8S. Willis, H. F. Easom, W. H. Gentry, and C. D 
Thomas, North Carolina State sanatoriums at Wilson, McCain, and Black Mountain, 
N.C.; Dr. G. C. Wilson, Uncas-on-Thames Sanatorium, Norwich, Conn.; and Drs. J. L 
Wilson, H. C. Dooling, G. M. Eckley, and H. W. Weest, Pennsylvania State sanatoriums 
at South Mountain, Cresson, and Hamburg, Pa 

3 Mount, F. M., anv Fereser, S. H.: Am. Rev. Tuberc., 1952, 66, 632 

* Mount, F. M., anp Ferespesr, 8. H.: Am. Rev. Tuberc., 1953, 67, 108 

’ Determinations were made by the indirect culture method by Mr. William Steenken, 
Jr., in the Trudeau Laboratory. Cultures were considered sensitive to streptomycin when 
growth in the 10 y per ml. concentration of streptomycin was less than the three or four 
plus growth in the control at five weeks 
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patients, including the 390 patients presented in the previous report. Of this total, 144 
patients are excluded from the present analysis because of deviation from the prescribed 
chemotherapy, chiefly through departure of the patient from the hospital. More patients 
treated with streptomycin and PAS left the hospital and twice as many exhibited severe 
drug intolerance, principally to PAS, as in either group receiving isoniazid. The clinical 
and roentgenographic response of these patients up to the time of deviation was simular 
to that of the patients who remained in the hospital, and no apparent bias resulted from 
their omission in the present analysis. The following table presents the reasons for treat 


ment deviations observed on each regimen. 


REGIMEN 


treptomycin Streptomycin 
PAS 


Is d 
Isoniazid 


Total 
All reasons 144 63 38 1 
Left hospital 108 4 31 32 
Change in therapy 
Refused 
Drug intolerance 
Critical worsening 


Error 


Of the remaining 649 patients observed for the full twenty-eight weeks, 203 received 
streptomycin plus PAS; 219, streptomyein plus isoniazid; and 227, isoniazid alone. De 
spite the loss of patients, these three groups appeared to have a similar distribution of 
severity of disease and were comparable with respect to such factors as age, race, and 
sex. The majority (62 per cent) of the 649 patients had moderately or far advanced 
cavitary disease, approximately half that number (33 per cent) had advanced disease 
without cavity, and a few (5 per cent) had disease of only minimal extent 

Deaths: Thirteen deaths oceurred among the 649 patients during the twenty-eight 


weeks of observation; 3 in the streptomycin-PAS group, 8 in the streptomycin-isoniazid 


group, and 2 in the isoniazid group. The 3 streptomycin-PAS patients and the 2 iso 


niazid patients died of tuberculosis. In the streptomyecin-isoniazid group, 4 patients died 
of tuberculosis: 3. of mvoeardial infarction; and one, of cerebral hemorrhage 

Change in roentgenographic appearance: The data on roentgenographic change presented 
here resulted from an evaluation conference held January 12-16, 1953. Films were read 
without knowledge of the identity of the patient, his clinical condition, or treatment 
regimen in order to eliminate bias. The distribution of the resulting opinion of roent geno 
graphic change between selection and subsequent periods is presented in table | for ex h 
regimen 

With each succeeding interval of time, the films of an increasing number of patients 
demonstrated change from their pretreatment status. By the end of sixteen weeks of 
treatment, approximately three-fourths of each group of patients had either improved or 
hecome worse. Those whose condition had not changed in sixteen weeks were very slow 
to show anv change in the succeeding weeks, suggesting the presence of a residue of 
patients with lesions which possessed little capacity for change 

Inspection of the distributions of the three groups after twenty-eight weeks of treat 
ment reveals a remarkable degree of similarity. Approximately 8 per cent of each group 
showed some degree of deterioration, and between 72 and 74 per cent had improved. The 
range between the three regimens is only slightly greater when improvement is restricted 


to the “marked” and “moderate” categories, as in the text table below, no more than 9.5 
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percentage points at any time during the twenty-eight weeks of treatment. At the end of 

this period, 47 per cent of the streptomycin-PAS, 54 per cent of the streptomycin-isoniazid, 

and 51 per cent of the isoriazid patients demonstrated at least moderate improvement 
Proportion of Each Group Showing Marked or Moderate Improvement 


WEEKS OF TREATMENT 


Streptomyein-PAS 
Streptomyecin- Isoniazid 


Isoniazid 


PERCENTAGE DistRiBUTION OF ROENTGENOGRAPHIC CHANGE IN 649 Partend 
WITH STREPTOMYCIN-SUSCEPTIBLE INFECTIONS 


CHANGE FROM BEGINNING OF TREATME 


Improvement Deter 
No 
Change 


Marked Moret Moder Marked 


nt 


Streptomyein plus PAS 

weeks 

S weeks 

12 weeks 

16 weeks 

20 weeks 

24 weeks 

28 weeks 
Streptomycin plus isoniazid 

4 weeks §.2 | 

S weeks 

12 weeks 

16 weeks 

20 weeks 

24 weeks 

2S weeks 
Isoniazid 

weeks 

S weeks 

12 weeks 

lth weeks 

20 weeks 

24 weeks 


28 weeks 


Changes in sputum, fever, and body weight: The proportion of patients in each group who 
were in an unfavorable condition with respect to amount and bacterial content of sputum, 
fever, and body weight is shown in table 2 

The results of direct examination of sputum specimens taken at each four-week interval 


and of the subsequent growth in culture are reported for the three treatment groups. The 


4 12 16 20 2s 
3.9 13.1 22.2 32.0 30.8 13.7 1.7 
\ §.2 17.1 28.4 41.3 17.1 51.6 53.9 
18 12.7 21.4 33.2 10.6 14 50.7 
TABLE 1 7 
ration 
Potal 
Per Cem Death 
4 1.5 
1.5 
) 1.5 
1.5 
1.5 
1.5 
4 0.5 
1.4 
) 
2.7 
3.2 
3.7 
o.4 
“4 
0.4 
04 
100.0 21.7 29.0 21.7 19.8 3.8 2 3 Os 
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TABLE 2 
\TIENTS WITH STREPTOMYCIN-SUSCEPTIBLE INFECTIONS IN 


NPAVORABLE CLINICAL CONDITION 


lhirect 
_ By Culture 


Selection 
1 weeks 
eks 
eks 
eks 
ks 
ks 


Cent with Copious Sputum 


section 21 20.1 
weeks 21 20.2 
weeks 23.3 

> weeks 17 11.0 
weeks 15 
weeks 19 
weeks 16 
weeks 15.4 


Per Cent Febrile* 


ection 
weeks 
weeks 
weeks 

) weeks 
weeks 
weeks 


weeks 
Per Cent Underweightt 


ction is 
weeks 16.: 15.: 
weeks i4 39 
weeks 36 

weeks 
weeks 3S 33 
weeks 37 31 


weeks 36.5 30 


* Median of highest oral temperature for five days: febrile, 99.0°F. and over 
+ Minus deviation of more than 10 per cent from standard height weight values 


PROPORTION OF 619 
rRePpTOMYCIN-PA TREPTOMY AZID 1 AZID 
NUMBER OF (ASE 
Per Cent Bacteriologically ‘Positive 
oe 63.0 74.4 58.4 70.3 55.1 72.6 
18.3 56.6 31.8 52.2 30.8 §1.2 
0.1 5.2 4.7 39.5 22.5 39.0 
32.0 19.2 26.1 23.0 35.9 
: 2s] 35.9 15.1 21.1 24.4 34.6 
sae 276 35.7 14.3 19.5 24.4 39.2 
21.8 N.A 17.4 23.4 
24.7 N.A 14.6 N.A 27.4 N.A 
3 
Sele 19.8 
19.0 
11.6 
12.1 
10.7 
2 11.4 
Sele 19.2 20.5 19.9 
13.8 11.5 14.1 
15.3 14.1 16.3 
14.3 10.6 10.5 
12.8 10.9 14.1 
| 10.9 10.5 9.2 
2 10.4 10.5 
Sel 53.3 
Se! 
16.9 
13.8 
41.6 
2 34 5 
| | $2.8 
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results of culture are available for only the first twenty weeks of treatment. Tubercle 
bacilli were detected in 4 to 20 per cent more of the specimens by culture methods than 


by direct examination 
The proportion of specimens in which tubercle bacilli were detected by each method 


decreased rapidly on all regimens during the early weeks of treatment. As measured by 
direct examination, the frequency of positive sputa showed little change after sixteen 
weeks of treatment on any regimen. By culture, there was a decrease in the proportion 
positive for tubercle bacilli among only the streptomycin isoniazid patients after twelve 
weeks. The greatest reduction by either method was observed under streptomycin-iso 
niazid treatment with little difference between the two other regimens. 

The slightly greater reduction in the proportion of cases with copious sputum alter 
twenty-eight weeks of treatment with isoniazid alone or in combination with strepto 
mycin cannot be regarded as significant. 

The three drug regimens appeared to be equally effective in reducing fever; slightly 
less than 10 per cent of the patients in each group remained febrile after twenty-eight 
weeks of treatment 

The proportion of patients in each group who were at least 10 per cent underweight 
had been reduced after twenty-eight weeks of treatment to approximately one-third from 
approximately one-half at selection 

In summary: Two findings of primary importance are evident from data on 649 patients 
observed for twenty-eight weeks of treatment with streptomycin-PAS, streptomycin- 
isoniazid. or isoniazid alone: first, improvement, as evidenced by roentgenographic, 
clinical, and laboratory findings, has continued on all three treatment regimens; second, 
the results of treatment are essentially similar on the three regimens. Approximately one 
half of all patients on each regimen showed at least a moderate degree of roentgenographic 


improvement and an additional one-fourth showed slight improvement 


Division or Curonic Disease AND TUBERCULOSIS Frank W. Mount 
Pusuic HEALTH SERVIC! Suiriey H. Fereset 


FEDERAL Security AGENCY 
Wasuinaton, D.C 


February 19, 1952 
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EFFECT OF ISONIAZID ON DIABETES 


To the Editor of the American Review of Tuberculosis: 


Shortly after isoniazid became available, we were impressed by the sharp drop in the 
insulin requirement of diabetic patients with tuberculosis. This seemed to occur even in 
those patients who had little, if any, clinical activity but was, of course, most marked 
in toxie patients. We were therefore curious to diseover if isoniazid had any effect on 
diabetics other than the effect of control of the tuberculous process 

Through the kindness of E. R. Squibb & Sons, we were able to furnish Dr. H. Clare 
Shepardson, of San Francisco, a supply which he used in the usual dosage on five non- 
tuberculous diabetic patients. A copy of his letter to me is enclosed. No drop in insulin 
requirement occurred in nontuberculous patients 

You may already have investigated this matter but, if not, I thought you might wish 
to call attention to this fact in the Review in the event that others have been concerned 
about the same phenomenon 

Very sincerely yours, 
490 Post Srreei Sipney J. SHipman 
SAN Francisco 2 
CALIFORNIA 
October 9, 1052 
Sidney J. Shipman, M.D. 
490 Post Street 
San Francisco, California 
Dear Dr. Shipman: 

You will reeall that some three months ago you sent me a supply of Nydrazid (Squibb’s 
wonicotinie acid hydrazide) with the request that this be prescribed to diabetic patients 
to corroborate your impression that the administration of this material apparently re- 
sulted in marked improvement of the diabetes 

Nydrazid was given to five patients with moderately severe diabetes but without other 
complications, particularly tuberculosis. One hundred and fifty milligrams daily were 
preseribed and the medication was continued for a period of three months. In no instance 
was the diabetes affected, either favorably or unfavorably. The patients’ feeling of well- 
being was not altered, and no influence was evident on the insulin dosage or on the eon 
trol of the diabetes, or on the patients’ weight. 

As a matter of fact, and to be concise and, to a certain extent, colloquial, nothing what 
ever happened. The group of patients included four men and one woman 

It seems likely that the favorable influence you noted on the diabetes in patients with 
tuberculosis resulted from the effeet of the drug on the tuberculosis and not on the dia- 
betes 

Sincerely, 
H. CLARE SHEPARDSON 
Union 
SAN FRANCISCO S 
CALIFORNIA 


September 15, 1952 
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NUCLEINEMIA 

To the Editor of the American Review of Tuberculosis 

I shall be much obliged if you will kindly spare some space in your journal for publiea 
tion of my conception of the topic, the development of the nucleinemia theory concerning 
the immunobiologie process, in order that I might have comment about it from your 
readers 

It was at the thirteenth meeting of the Japan Tuberculosis Association in 1935 that I, 
for the first time, introduced my idea about nucleinemia, which I encountered in the 
course of research to elarify the genesis of tuberculin hypersensitivity. The conclusion 
derived from the research was that tuberculin hypersensitivity is a sort of haptenologie 
immunity to which nucleinemia is an essential condition 

This nucleinemia theory has now been further developed by my associate, Ohno, with 
the result that the theory is being used to demonstrate the general immunity process 

Nucleinemia can be defined to be a “state wherein so much DNA is contained in the 
blood that blood serum gives positive Feulgen reaction.” 

Human beings and many animals (except for swine, in which case a state of physiologte 


nucleinemia is conspicuous) retain in their physiologie condition DNA in barely traceable 


quantity 

Since nucleic acid is never composed in blood serum, nucleinemia can never come 
from other than degeneration of cell nucleus 

It can therefore be inferred that the physiologic degeneration of cells is conspicuous in 
ewine and other animals: also the cellular degeneration takes place physiologically to a 
certain extent. In line with this is the facet that the lymphocytes become dead in the 
germinal center of lymph nodes, a phenomenon which has long been regarded as mys 
terious 

There is no room for doubt in so far as the fact that the antibody is chemically gamma 
globulin is concerned; but there are two theories, one militating against the other, as to 
the origin of that gamma globulin: one believes the origin is in lymphocytes, while the 
other implicates plasma cells 

The following studies by Ohno, however, have come to harmonize these two contending 
theories 

a) When adrenocortieo-hormone in the body increases in quantity, there is conspreuous 
death of lymphocytes influenced by this hormone in the germinal center of lymph nodes 

(b) The nuclei of the dead lymphocytes are decomposed and DNA is depolymerized 
to become dissolved in the blood, thus producing nucleimemia 

c) Stimulated by the small molecule DNA, plasma cells proliferate 

Plasma cells are matrices which produce gamma globulin and, when Ivsed by adreno 
cortico-hormone, discharge into the blood their content, namely, gamma viobulin, as 
normal antibody 

Adrenocortico-hormone activates the reticulo-endothelial system and brings about the 
differentiation of cells with such purposes as are bracketed respectively in the figure on 
page S46 

During the process of the activation of the reticulo-endothelial svstem mentioned 
above, mast cells also differentiate and proliferate but they, too, are w rked upon by 
adrenocortico-hormone to deliver their content, namely, heparin 

As long as the working of adrenocortico-hormone is thus the very genesis of normal 
antibody, the entire protective process should naturally progress under the domination 


of the pituitary-adrenal system. It then follows that the above-mentioned process to 


counteract any stress whatever stimulus may be given can naturally take place 


In other words, the process for producing the normal antibody is engendered even by 


‘ 
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unspecific stimulation. It seems possible to find in all of these processes some limited data 
to support unspecific immunity or alterative therapy. 

However, it required no elaboration to show which, specific or nonspecific, stimulus is 
better as an immunologic irritative. 

In case an antigen is a momentum to encourage and promote the pituitary-adrenal 
system, the resultant gamma globulin is a genuine antibody. In this case, it is natural 
that histiocytes, namely, phagocytes of polysaccharide type shown in the figure, play 
due role. 


Stress 


Pituitary body 


(ACTH) 


Adrenocortico-hormone 


i Destruction of lymphoeytes—Depolimerized DNA transferred into 
blood—Nucleinemia — proliferation of plasma cells (matrix of antibody ) 


Basophile type—lymphoblasts—lymphocytes (amend for their damage) 


(acti | vated) 
| non-polysaccharide type (controls the 


Excited phagocytic type nucleinemia intensity) 


polysaccharide type (so-called histiocytes) 


Mast cells (amend for destroyed cells) 


Mast cells (heparin, antidote to histamine delivered) 


—» Plasmolysis of | 
Plasma cells (gamma globulin delivered) 


It can be considered natural that histamine is produced during all this immunity proc- 
ess and, at the same time, it appears that the proliferation of mast cells is to neutralize 
the poison of histamine and facilitate the protective process. 

According to observations in mice, the adrenal cortex is not yet built up during four 
days after birth, not to mention during fetal life; a fetus and a newborn are devoid of 
function to generate antibodies 

It deserves special attention that the secretion of pancreas commences twenty-four 
hours after birth. For this reason, it is essential that a newborn take in antibodies from the 
mother’s milk during the first twenty-four hours for, after this period, the ingested anti- 
bodies are digested and take no effect. 

In conclusion, it may be said that the phenomenon of nucleinemia will explain the most 


important part of the immunobiologic process. 


Arma INSTITUTE Sincerely yours, 
57, Kami 1-Cuome Yesrye K. AoyAMA 
OSAKA, JAPAN 


June 12, 1952 
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Books 


You axp Tusercvutosts. By James E. Perkins and Floyd M. Feldmann, in collaboration 
with Ruth Carson. Pp. 176, Alfred A. Knopf, New York, 1952, Price, $2.50. 


This well-written and thoughtfully organized book is more than a mere guide for the 
patient with tuberculosis. It brings together within the space of only 176 pages a wealth 
of information which, not only will serve to orient the patient and his family, but will be 
of interest to all who are concerned with tuberculosis in any way, including the physician. 
The chapters on background and on research, which conclude the volume, are particularly 
welcome in a book primarily intended for the patient, who is thus intr xluced to the larger 
aspects of the problem from which he may gain a better understanding of the disease in 
relation to his own particular and immediate needs 

A particularly valuable feature which should commend the book to phthisiologists for 
their patients is the positive tone which is maintained throughout, supplemented by many 
specific suggestions concerning how time spent in the “cure” can profitably be utilized 

The authors do not fall into the too common errors of over-simplification and “writing 
down” on medical subjects to lay readers, especially when these are patients. On the con- 
trary, intelligence and an interest beyond the personal problems of the reader are assumed. 

The professional reader will be reminded of many subjects concerning which the patient 
needs information. He will find that this book is an excellent stimulus, as well as a useful 
supplement, to the teaching which is such an important part of the management of 
tuberculk S18. 

Cart MuscHENHEIM 
New York, New York 


Mopern Practice tn Tupercuvosts. Edited by T. Holmes Sellors and J. L. Livingstone. 
Two volumes; volume I, 355 pages; volume II, 441 pages, Butterworth & Co., Ltd., 
London, 1952, Price, $27.50. 


The editors of this work, both eminent authorities in the field of tuberculosis, present 
it, not as a comprehensive textbook, but “as a series of carefully selected sections or 
chapters, each written by a recognized authority in his or her branch.” 

The objects have been, not the mere setting forth once again “standard views and 
practice,” but rather the attempt to deal with the “advances of treatment, notably in 
chemotherapy and surgery” and with various “social and economic aspects” of the 
problem. 

The editors have, in fact, succeeded in this aim. The result is a well-written, well- 
integrated, well-balanced work of fundamental and practical value as a reference text 
Included are discussions on vital statisties, social and industrial aspects, host-parasite 
relationship, laboratory methods of investigation, organization of chest clinics, long- 
treatment planning, and rehabilitation. Prominent are the chapters on pathology, radiol 
ogy, and chemotherapy. The clinical sections are oriented toward principles and planning 
of treatment and include excellent individual chapters on tuberculosis of bones and joints, 
genital tuberculosis in the female, tuberculosis of the central nervous system, of the skin, 
of the eye, and of the genitourinary system A separate chapter is devoted to sarcoidosis 

To implement the text are a total of 263 figures and three colored plates. Most reproduc 
tions representative of radiographs are of excellent quality 
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The indexing deserves particular praise. Such meticulous care was devoted to its com- 
pilation that it deserved to be appended to each of the two volumes 
Modern Practice in Tuberculosis is warmly recommended as a refreshing addition to the 
reference literature of tuberculosis 
ALPHONSE E. TiMPANELLI 
New York, New York 


HoLsrook or THE San. By Marjorie Freeman Campbell, Ryerson Press, Toronto, 


Canada 


This is the story of a man, an institution, and a disease. The man may be considered 
representative of all men and women who pioneered against the disease. The institution, 
except for its size, is typical of all pioneer institutions founded to combat the disease 

Leagued together, the men and women and the institutions they contrived, initially 


tents, shacks, even abandoned street cars, have waged an epic battle. This book is the 
story of that battle, the war that reduced the great white plague of fifty years ago to the 


white plague of today. 

At the turn of the twentieth century every community in Canada could point to 
families whose children were wiped out by consumption, one by one, as they flowered 
into adolescence, for it was youth in its late teens which most appealed to the white 
death. Undoubtedly the memory of one such victim, a very beautiful young girl dying 
of consumption, whom his elders took him to visit when he was a mere child influenced 
John Howard Holbrook in his eventual choice of medicine as a profession. This and the 
sudden death from diabetes of his loved mother when he was five years old, and the conse- 
quent change in his fortunes, led to his later avowed “eagerness to discover more con- 
cerning the tragedies of consumption and diabetes.” 

In maintaining a book such as this within the bounds required by modern publishing 
trends and modern reading habits, many details must be severely limited or even omitted. 
The names of sanatoriums throughout Canada, of members of the medical profession, 
of individuals and organizations which appear in these pages have been chosen in prefer- 
ence to others fully as worthy because of some unusual development, outstanding con- 
tribution, or long and devoted service. No one could regret more deeply than the author 
that the legion who have served as unselfishly in this field could not all have been included 
in this volume. 

H. T. Ewart 
Hamulton, Ontario 


BOOKS RECEIVED 


TunercuLosis. By Saul Solomon. Pp. 310, Coward-MeCann, Inc., New York, 1952, 
Price, $3.50 

X-RAY DiAGNosts of Cuest Diseases. By Coleman B. Rabin. Pp. 208, with illustrations, 
The Williams and Wilkins Company, Baltimore, 1952, Price, $12.00 

Great ADVENTURES IN Mepicine. Edited by Samuel Rapport and Helen Wright. Pp 
S74, The Dial Press, New York, 1952, Price, $5.00 

De Van Psycuiscnue FactoreN op HET ONTSTAAN EN HET BeLoor VAN bE 
LonerupercuLose. By J. Groen, M. Groen-Van Beverwijk, J. Bastiaans, A. 8 
Groen, and 8. J. Viles. Pp. 149, Scheltema & Holkema N. V., Amsterdam, Holland, 


1952, Price, $6.90 
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To STAFFING TuspercuLosts Unirs in Hosprrats. A Guipe FoR THE NURSING 
DePARTMENT. Prepared by the Tuberculosis Advisory Nursing Service of the Na 
tional League for Nursing, Inc. Pp. 28, National Tuberculosis Association, 1952 

By Selman A. Waksman. Pp. 553, Rutgers University 

Price, $5.00. 

Edited by James F 


LITERATURE ON STREPTOMYCIN 
Press, New Brunswick, New Jersey, 1952, 
Aspects OF PuysicaL DISABILITY 


Garrett. Pp 


PSYCHOLOGICAL 
Washington, 


195, Office of Vocational Rehabilitation, Federal Security Agency 


D. C., 1952, Price, $0.45 
100), 


PROPHYLACTIC By A. Imamura. Pp 


STUDIES ON THI Vaccine oF TUBERCULOSIS 


Osaka University, Osaka, Japan, 1952. 
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American Trudeau Society 


Medical Section of the National Tuberculosis Association 


PUBLIC HEALTH LABORATORY REFRESHER TRAINING COURSES 


The following courses are being offered in 1953 at the Communicable Disease Center, 
Chamblee, Georgia. 
Laboratory Diagnosis of Tuberculosis 
November 9 to 13, and November 16 to 27 
The one-week course is designed for laboratory directors, senior laboratory staff 
members, physicians, and others of comparable professional standing. 
Laboratory Methods in the Study of Pulmonary Mycoses 
November 30 to December 18 


First consideration is given to personnel from laboratories of official health agencies 
and other nonprofit organizations. 

Application forms can be obtained from the Laboratory Training Services, Com- 
municable Disease Center, P. O. Box 185, Chamblee, Georgia, or from state health officers. 


REQUEST FOR REPORTS ON UNUSUAL CASES 
Reports on unusual cases are wanted for the clinical X-ray conference scheduled for 
the annual meeting in Los Angeles, May 18-22, 1953 
Physicians are requested to send complete case summaries, with X-ray plates or good 
quality lantern slides, and pertinent laboratory and pathologic findings to Dr. L. Henry 
Garland, 450 Sutter Street, San Francisco 8, California. 


TUBERCULOSIS SYMPOSIUM FOR GENERAL PRACTITIONERS, SARANAC LAKE, NEW 
YORK, JULY 13-17, 195: 

The Saranac Lake Medical Society and Adirondack Counties Chapter of the New 

York State Academy of General Practice is conducting a Symposium on Tuberculosis 

for general practitioners at the Hotel Saranac, Saranac Lake, and in various hospitals, 


July 13-17, 1953. The symposium has been planned to cover important aspects of pul- 


monary tuberculosis from the general practitioner's viewpoint and has been approved by 
the Academy for 26 hours of formal credit. 

The registration fee is $40.00 for members of the American Academy or General Prac 
tice and $50.00 for non-members. A nonreturnable fee of $5.00 should accompany the 
registration application, which should be sent to Dr. Norman R. Sturgis, Jr., SS Main 


Street, Saranac Lake, New York 
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Obituaries 


LOUIS TOMPKINS WRIGHT 
1891-1952 


Louis Tompkins Wright, a member of the American Trudeau Society, died of coronary 
thrombosis on October 8, 1952, at the age of 61. For many years he was the Chairman of 
the Board of Directors of the National Association for the Advancement of Colored 
People. In 1940, he was presented with the Spingarn Medal by that Association for out- 
standing achievement. He founded the Harlem Surgical Society in 1937. 

Born in Georgia (July 23, 1891), he was graduated from Harvard Medical School in 
1915. He was certified by the American Board of Surgery, was a Fellow of the American 
College of Surgery and of the New York Surgical Society, and an Honorary Fellow of the 
International College of Surgeons. He served his country in World War I and was com 
missioned as First Lieutenant and awarded the Purple Heart 

He acted as police surgeon of New York, surgical director of Harlem Hospital, director 
of the Harlem Hospital Cancer Research Foundation, and was founder of the Harlem 
Hospital Bulletin. In addition, he was on the Advisory Council and Executive Com- 
mittee of the Department of Hospitals, City of New York. In 1938, he received an honor- 
ary degree of Doctor of Science from Clark University, Atlanta, Georgia. 

The American Trudeau Society was honored by the membership of Louis Tompkins 
Wright, and his death is a loss of considerable moment. 


MINAS JOANNIDES 
1895-1952 


Minas Joannides, well known in the tuberculosis world of Chieago, died of myocardial 
infarction on September 8, 1952. He was a member of the American Trudeau Society and 
the American College of Chest Physicians (treasurer). 

Dr. Joannides was born in Turkey (February 15, 1895), and came to America when he 
was fifteen years old. He entered the University of Wisconsin in 1915 and obtained his 
M.D. at Washington University, St. Louis, in 1921. He was instructor in surgery at the 
University of Minnesota from 1922 to 1926. An M.S. was added to his degrees in 1928 
by the University of Illinois 

He was a fellow of the American College of Surgeons, member of the American Associa- 
tion for Thoracic Surgery, past president of the Chicago Tuberculosis Institute, consultant 
in tuberculosis and thoracic surgery at Cook County Institutions, Municipal Tuber- 
culosis Sanitarium, U. 8. Marine Hospital, and St. Mary of Nazareth Hospital. He was 
attending surgeon at Illinois Masonic and Alexian Brothers Hospital and at Grant Hos 
pital. Since 1927 he was clinical associate professor of surgery at the University of Illinois 
Medical School. 


MOSES J. STONE 
1895-1952 


This assistant professor of medicine of Boston University School of Medicine and in 
structor in Tufts Medical School died in Boston on December 13, 1952. Dr. Stone was 
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chief of staff of the Jewish Tuberculosis Sanatorium in Rutland, Vermont, and of the 
outpatient clinic at Beth Israel. He was a member of the staff of Massachusetts Memorial 
Hospitals. 

Dr. Stone had been an authority on tuberculosis for years, and was the author of a book 
on the diagnosis and treatment of this disease. He was fifty-seven years old. 


LOUIS COHEN 
1898-1952 


Dr. Louis Cohen of Philadelphia died February 23, 1952, at the age of fifty-four years. 
He was graduated from the University of Pennsylvania Medical School in 1924 and 
entered general practice in Philadelphia. Later he became assistant medical director of the 
Eaglesville Sanatorium at Eaglesville, Pennsylvania, and, in 1950, was promoted to 
medical director, in which capacity he served until his death. 

In addition to the above, Dr. Cohen served as clinical professor of medicine, Temple 
University and Hospital; chief visiting physician for tuberculosis, Philadelphia General 
Hospital; senior clinical physician, Department of Health, city of Philadelphia; chief 
visiting physician for tuberculosis, Philadelphia Hospital for Contagious Diseases; chief 
of Chest Department and of the Pneumothorax Clinic, Montgomery County Hospital. 

His intensive studies, his deep understanding of the needs of tuberculosis patients; his 
many contributions to the control of tuberculosis; the manner in which he endeared him- 
self to both patient and associate; his integrity, and his loyalty to the highest ideals of 
his profession, all commanded the highest respect of the medical profession. 
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CLINICAL STUDIES, TUBERCULOSIS 


Lower Lobe Cavities.—Of 21 
isolated tuberculous cavity in a lower lobe, 
18 were on the right and 3 were on the left 
In 14 cases the cavity was in the apex of the 


eases of an 


lower lobe; in 6, in the basal segments; and 
in one there was a cavity in both apex and 
base. Six of the cavities were inflated ones. 
Treatment consisted of pneumothorax, phrenic 
interruption, pneumoperitoneum, local endo 
scopic treatment, and various combinations of 
these procedures. In one instance a huge 
apical cavity closed following endoscopic treat- 
ment alone. Success in treating lower lobe 
cavities depended upon their topography and 
volume, the state of the pleura, and the 
condition of the bronchial mucosa. The series 
showed that cavities in the apex of the lower 
lobe and those in the base should be differ- 
entiated. Those in the apex and those fully 
within the parenchyma above the dome of 
the diaphragm will often close with pneumo- 
thorax. On the contrary, cavities in the bottom 


of the posterior cul-de-sac are not influenced 


by any form of collapse therapy and might 


as well be referred immediately to the surgeon 
Bronchoscopy should always be done and local 
treatment administered when indicated. Tho 
racoscopy should be performed in every case of 
pneumothorax as adhesions at the apex of the 
lower lobe are not always visualized on the 
standard roentgenogram.—Considérations sur 
les cavernes isolées du lobe inférieur, J. Lasserré 
& J 


1952, 8: 567. 


Poggiolit, Poumon, August-September, 
(F. S. Lansdown) 


Pancytopenia from  Tuberculosis.—Al- 
though miliary tubercles of the bone marrow 
have been described frequently by patholo- 
gists, the relationship between disseminated 
tuberculosis and such changes in the peripheral 


blood as pancytopenia and leukemia-like reac 
tions have been noticed only sporadically, 
A patient who died with pancytopenia had 
an unsuspected disseminated tuberculous proc 
ess In the viscera and bone marrow as the 
cause of the pancytopenia. Pancytopenia and 
leukemoid reactions are probably not the only 
responses in the peripheral blood. Taken sepa 
rately, these responses are not uniform. Sabin 
has shown proliferative and regressive se 
quences in the experimental animal which 
these cases might parallel if they could be 
followed throughout their courses.—The as- 
sociation of miltary tuberculosis of the bone 
marrow and pancytopenta, T. S. Evans, V. A. 
DeLwea, Jr., & L. L. Waters, Ann. Int. 
Med., 1952, 37: 

Noehren) 


November, 


Tuberculous Lesions of the Circulatory Sys- 
tem.— Tuberculosis rarely involves the circu- 
latory system but 2 cases of pulmonary tuber- 
culosis with concomitant tuberculous lesions 
in the circulatory system were seen. The first 
ecourred in an old man who had had inactive 
tuberculosis for many years. He was eighty- 
six years old when he died. The necropsy 
confirmed the presence of pulmonary tuber- 
culosis. The aorta just above the bifurcation 
had a small swelling resembling a fusiform 
aneurysm; on opening the vessel, it appeared 


The layers of 


the vessel wall were separated by soft pale 


to be a dissecting aneurysm 


brownish material mottled with white caseous 
areas. Microscopic examination showed this 
material to be a conglomeration of tubercles 
with Acid-fast bacilli 


readily demonstrated in some areas. The sec- 


central necrosis were 


ond case was in an obese Negro woman sixty- 
three vears of age, who died, apparently of 
Post-mortem examination 


cardiac failure 


- 
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showed an extensive area of infarction oeccupy- 
ing almost all of the intraventricular septum 
The lesion was pale yellowish-white. All trace 
of muscle tissue had disappeared in the center 
of the Microscopically, a diffuse in- 
filtration of chronic inflammatory cells, epi- 
thelioid 
giant cells appeared to be tuberculous but 


lesion 


cells, and characteristic Langhans’ 


tubercle bacilli could not be demonstrated. 
There was some question whether the heart 
lesion could bea gumma, but the lungs showed 
extensive fibrosis and necrosis considered to 
acid-fast 


be tuberculous but containing no 


bacilli.— Tuberculous lesions of the circulatory 
system: Re port of two cases, M. A 
J. Path., September-October, 1952, 28: 


(J.8 Woolley 


Neumann, 
Am 
919 


Pulmonary Tuberculosis and Thyroidec- 
tomy.—Pulmonary tuberculosis rarely takes 
a rapidly progressive course in the presence of 
hyperthyroidism. Reactivation of pulmonary 
tuberculosis is common following thyroidec- 
tomy. In patients with pulmonary tuber- 
culosis, even when inactive, thyroidectomy 


should be done only when a vital indication is 


present such as: (/) obstruction of respiration 


or swallowing, (2) severe thyrotoxicosis, or 


(3) malignant goiter. The lungs should be 
watched carefully in patients who have under- 
gone surgical or medical treatment for hyper 
und Strumek- 
Wehn schr., 


Leiner) 


thyroidism. —Lungentuberkulose 
I. Braun-Wotke, Wien. klin 
1952, 64; 


tomu 


Octobe rz 


Results of Extrapleural Pneumothorax. 
Extrapleural pneumothorax was performed in 
258 tuberculous patients between 1941 and 
1951 
the ages of twenty-two and forty years, were 


The patients, mostly teachers between 


followed for two to ten and one-half years 
The three 
groups 
apical, cavities, smaller than 4 em. in diameter, 


indications were classified into 


Group 1 included unilateral, mostly 


with little surrounding infiltration and with a 


normal or “subnormal” contralateral lung or 


a successful contralateral pneumothorax 
Group 2 included larger unilateral or bilateral 


cavities with a total diameter of 2 to 4 em 


and with more extensive surrounding infiltra- 
lesions, or bilateral, far ad- 
were 


tion, “bipolar” 

vanced cavitary tuberculosis. Results 
considered favorable if the patient's condition 
was good; if the sputum or gastric washings 
were negative by culture and animal inocula 

tion for at least one year; and if there was no 
evidence of active tuberculosis on serial roent- 
genograms and tomograms. The results for the 
entire series were favorable in 75 per cent and 
incomplete in 6 per cent of the cases; the 
mortality was 18 per cent. In Group 3, there 
was a mortality of 51 per cent; the combined 
results for Groups 1 and 2 were favorable in 86 
per cent and incomplete in 6 per cent, with a 
mortality of 8 per cent. The incidence of 
favorable results in patients operated upon 
before antimicrobial therapy (1941 to 1946) 
was 69 per cent. For the cases in Group 1, 
segmental resection would at present be pre- 
ferred to extrapleural pneumothorax. There 
were 112 effusions, 77 of which were purulent. 
The incidence was 55 per cent before anti- 
microbial therapy, 35 per cent after routine 
use of penicillin, and 19 per cent with routine 
use of penicillin and streptomycin. The inci- 
dence of effusions at the time of writing was 
13 per cent, one-fourth of the purulent. Sero- 
fibrinous effusions persisted for less than six 
months in 24 of the 35 cases: Purulent effu- 
sions persisted for less than six months in 19 
26 of the 77 


with effusion 


and longer than two years in 
Among the 30 patients 
which persisted for longer than two years, at 
the time of writing 2 had died from chest 
wall fistulas and amyloidosis, 4 had persistent 
effusions, 19 had obliterated the extrapleural 
space, 2 had had the space obliterated by 


thoracoplasty, and 3 had a dry space while 


Cases 


receiving refills. There was no absolute eri- 
terion of the optimal duration of extrapleural 
pneumothorax; most patients preferred to con- 
tinue collapse therapy. At the time of writing, 
156 of the 230 extrapleural pneumothoraces 
were still being refilled. Of the 74 cases dis 
continued after a mean duration of six years, 


58 (78.5 per cent) had no residual space 


The extrapleural space was obliterated in a 


few CASES, in which the lung remained com 
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pletely elastic, by re-expansion within three 
months without sequelae; infrequently, the 
and the 


walls of the extrapleural space were thick 
I 


lung was completely inexpandable 
due to previous effusion. Usually such a resi 
dual pocket filled with clear fluid and was 
increasingly surrounded by fibrosis. It some- 
times required two or three years for such a 
pocket to disappear. In most cases, pulmonary 
re-expansion was incomplete; there was thick- 
ening of the extrapleural tissue and contrac- 
tion of ribs. Roentgenograms revealed a dense 
border 1 to 2 em. wide, and sometimes a 
small amount of fluid remained for one or two 
years. Among the 196 patients considered 
cured 
per cent have resumed activity, which was 
normal in 49 and limited in 44 per cent. Of 
these patients, SS per cent resumed activity 
Among the 


with extrapleural pneumothorax, 93 


one to three years after operation 
73 women, there were 18 pregnancies with- 
out major complications.-Resultats ¢loignés 
de 282 ertrapleurauz, P. LeFoyer, A. Garnier, 
& P. Moriceau, Rev. de la 1952 


16: 764.—(V. Leites) 


tuberc 


Pericarditis Following Lung Resection. 
A review of the literature gives the impression 
that acute tuberculous pericarditis In “sSsoci- 
ation with pulmonary tuberculosis is rare. 
The condition, however, occurred 9 times in 
500 
All patients were women, of whom 8 had 


consecutive resections for tuberculosis. 
pneumonectomy and one lobectomy In all 
cases there was a “destroyed lung,”’ purulent 
pleurisy, or active parenchymal tuberculosis 
All of the patients had had large doses of 
streptomycin before intervention. In only 
4 instances did the operative notes mention 
opening the pericardium during the oper- 
ation, but 


The diagnosis of pericarditis post- 


small tears may not have been 


noticed 


operatively is not always easy, as the heart 


border may be obscured by pleural fluid or 
chest deformity resulting from the operation 
Five of the patients had empyema; in 3 the 
pericardium was apparently alone involved 
In the remaining cases there was inflamma- 
tory pleurisy and adjacent pulmonary disease 


In the only late case, pericarditis appeared 


fifteen months after operation and was associ 
There 
infection by contiguity or through the rupture 


ated with empyema may have been 


of a caseous node. In all other cases the peri 
carditis appeared from two weeks to four 
months after resection. Two of the patients 
died but apparently not primarily from the 
pericarditis. In all others the complication ran 
& surprisingly benign course. The period of 


observation has not been long enough to 


determine the percentage of constrictive 
pervardites 
pulmonaire 8 rculose, M 


L R Jacque met, A R 
1952, 


pericarditis.— Les apres exéréses 


Bérard, 


Poumon, 


pour 
A rribe ha ute 
August-St pte mober, O29 F S 


Lansdown) 


Reconstruction. 
treated 


The first is re- 


Tracheobronchial 


cheobronchial deformities can be 
surgically by two methods 
anastomosis, the second is 


section and 


plastic reconstruction with a wire-supported 
The first method 
small localized lesions, and the second suit 


The life 


of a 30-year-old woman was threatened by 


dermal graft is useful for 


able for more extensive deformities 


asphyxia caused by tuberculous fibrostenosis 
of the trachea, left main bronchus, and right 
intermediate bronchus. The damaged tracheo- 
bronchial tree was reconstructed in three 
stages by tracheotomy, dermal graft of the 
stenosed left bronchus, and dermal graft of 
the trachea with excision of the middle and 
lower lobes of the right lung. The patient was 
discharged in good condition and is doing her 
work as a housewife.—Three-stage tracheo 
bronchial reconstruction for tuberculous stenosis, 
P. W. Gebauer, J.A.M.A., June 7, 1952, 
149: 588.—(H. Abeles) 

Chest Roentgenogram Interpretation. —lix- 
chest 


have been shown to vary considerably in their 


perienced radiologists and specialists 


interpretation of selected and unselected 
groups of survey chest films, irrespective of 
the size of the film. A set of SO selected 14 by 
17-inch chest films were read independently 
each of 6 British and 3 American 


The 


intraindividual 


twice by 


observers amount of interindividual 


and disagreement was sig 


75 
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simular 
Atlantic 

the number of 
selected by the different 
21 to 34 for the British, 
and from 2S to 35 for the Americans. Of those 
interpreted as active, the British 


5 to 20, and the American 17 to 26 


niheant, and was of approximately 


magnitude on each side of the 


Of the entire 59 films “posi 
tives” for tuberculosi 
readers varied from 
range was 
Observer 
error in the field of chest roentgenographic 
interpretation is a significant problem In more 
than one country. Its recognition is unportant 
should lead to the 


such 


development of 
which it 


Results of an international 


methods as dual reading, by 


may be reduced 
test chest roentgenogram inter pretation, 


il Garland & 1 L J A 
June 14, 1952, 149: 631 Abeles) 


Cochrane, 


CLINICAL STUDIES, NONTUBERCULOUS 
DISEASES 


Aerosol Trypsin. A study was undertaken 
the 


lysing tenacious sputum 


to determine suitability of ecrvstalline 


trypsin for within 
the tracheobronchial tree. Preliminary studies 
in rabbits showed that the application of 
aerosol trypsin by means of vaponefrin 
nebulizer resulted in no apparent discomfort. 
A total of 33 patients with a variety of con- 
ditions including tuberculosis, bronchiectasis, 
and postoperative atelectasis were treated with 
251 individual The 
was dissolved in Sorensen’s phosphate buffer 


in proportions of 100,000 


aerosolizations trypsin 
solution at pH 7.1, 
units of trypsin per ec. of diluent. The oxygen 
flow rate was such as to aerosolize 1 cc. of 
trypsin mixture in five or six minutes The 
total time of treatment could seldom exceed 
fifteen minutes, as a productive cough usually 
began at that time. The usual first dose of 
50,000 units was given slowly; after twenty 
four hours, a 100,000) units 
was given. After the third day, doses of 200,000 
tolerated. Treat 


ments were given daily until effects became 


second dose of 


units were usually well 
apparent, after whir h the interval was longer 
if the effect 


medication with Benadryl and aspirin elimin- 


was maintained. Preliminary 
ated almost all reactions. Spraying the nose 


with tap water immediately following treat- 


ment avoided mild burning caused by re 
Instead of the 


nasal route an oral delivery tube was some- 


tained droplets of trypsin 


times used with intermittent saerosolization 
The immediate effects of intratracheal aero 
solization of trypsin were an increased 
amount of sputum, a productive cough, and 
thinner sputum The gradual effects were a 
decreased daily sputum output, accelerated 
growth of granulation tissue when tracheal or 
and a 


The 


weight, 


ulceration 
the 


were 


bronchial was present, 


increase in vital capacity. 
effects 


sleep, 


small 
secondary increased 


improved and increased appetite 
Side-reactions occurred in 5 per cent of the 
They 


appear after three or four treatments. Dyspnea 


patients tended to decrease and dis 
occurred at the end of, or shortly after, com 
It was promptly re 
Ben 


pletion of treatment 
lieved by 
adryl. Chill and fever occurred six to twelve 


an intravenous injection ol 


hours after treatment. Aerosol trypsin ap- 
peared to be a safe effective means of promot 
ing bronchial cleansing.-Enzymatic lysis of 
resprratory secretions by aerosol t 
R. Limber, H. G. Reiser, L. C. Roettig, & G 
M. Curtis, J.A.M.A., June 28, 1952, 149: 
816.—(H. Abeles) 

Friedlander’s Pneumonia.Six cases ol 
Friedlinder’s pneumonia represented 2.5 per 


cent of pneumonia cases admitted to a general 


hospital. This pneumonia is rare in children 
elderly 


and is almost entirely a disease of 
men, the ratio of men to women being approxi 
mately 6 to 1. The usual onset of the disease is 
acute with rigors, pleural pain, and cough 
When seen, the patient typically ts severely 
ill. Herpes is not a feature. The chest signs 
in the cases seen were similar to those in 
pneumococcal lobar pneumonia, but Fried 
liinder’s differs from pneumococcal pneumonia 
in that there is destruction of the lung stroma 
The most 


striking finding initially is the density of the 


and no response to penicillin 


shadow, which is usually homogeneous and 
may suggest fluid. After a day or two, radio 
lucent areas due to abscess formation may 


appear. Cavitation ean occur within a few 


‘ 
4 
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days. Sometimes the interlobar septa bulge or 
sag. As the chronic stage is reached, fibrosis 
appears combined with a honeycomb effect 
due to small cavities. Frequently, more than 
one lobe is affected, the upper lobes being 
particularly vulnerable. The fever is irregular 
high as nm pheumococeal 


was the highest in this 


and is rarely as 
pneumonia; 102.4° F 
series, and in most cases 1O1°F. was the peak 
Approximately 25 per cent of the patients 
have characteristic sputum, 4 sticky homo 
blood 


remainder have sputum like that in pneu- 


geneous emulsion of and mucus: the 


mococeal Free hemoptyses has 
been recorded. A positive blood culture is not 
to affect the 
relative 


pheumonia 


seem 


uncommon but does not 


prognosis. Leukopenia or mono 
eyvtosis May occur The most important com 
plication is the development of multiple 
thin-walled cavities in the lung, often in the 


The 


symptomless and the eondition may remain 


subapical regions patient is usually 


stationary for years. Surgery is usually not 
The differential diagnosis 
tuberculous cavities is most 
(J) 


absence of 


from 
and 


indicated 
history of 


depends on 


(2) frequent symptoms; (3) 
smaller and more numerous cavities; and 


failure to culture tubercle bacilli from the 
Other 


effusion, empyema, pericarditis, meningitis, 


sputum complications are pleural 
pneumothorax, activation of quiescent pul 
monary tuberculosis, gastroenteritis, erythem- 
rashes, and 


Karly 


gram-negative 


skin 
polyarthritis 


atous nonsuppurative 


diagnosis 1s 


bacterial 


important. If bacilli pre- 


dominate in the initial sputum specimen, 
streptomycin, 1 gm. at eight-hour intervals, 
is given pending the result of a sputum culture 
Before the 
mortality 

Streptomycin has reduced the death rate but 


introduction of antibiotics, the 


was approximately SO per cent 
the prognosis remains serious; approximately 
one-third of the patients reported have died 
in spite of antibiotics. Only one of the treated 


patients in this series died; 2 were left with 


multiple, small, thin-walled cavities in the 
lungs, but were nevertheless able to return to 


strenuous work.—Friedldnder’s pneumonia: 


VW. Barber & A 
1952, No 


A report on 6 cases, - 
Brit. M. J., 
52 A Ri ey) 


Grant, October 4, 


@ 


Roentgenograms in Pulmonary Paragoni- 
miasis.—Since 1947, 100 cases of pulmonary 
paragonimiasis have been proved by finding 
ova in the sputum at the National Taiwan 
University Hospital. Each patient was studied 
with roentgenography and determinations of 
the ervthrocyte sedimentation rate, tuberculin 
reaction, blood cell 
counts in pleural effusions or spinal fluid if 


counts, and eosinophile 


indicated. The sputum from each case was 


negative for tubercle bacilli by smear or 


eulture Despite earlier conflicting reports, 


SS of the 100 patients had abnormal findings 
chest Well-detined 
round or 


in the roentgenograms 
irregular, dense, 


The lesions 


homogeneous or 
oval lesions were seen in 59 cases 


measured 0.5 to 4.0 em. in diameter, varied 


in number, and generally were in the mid 


lung field. They frequently were present in 


chronic and probably persisted for 


years. Ill-defined, variable, multiple densities, 


CASES 


2 to 4. em. in diameter, appeared in 29 cases at 
the disease. They often were 
transient and difficult 
other inflammatory lesions. Slight generalized 


mark- 


in some others, 


all stages of 
to distinguish from 
accentuations of the bronchovascular 
ings were present in 34 cases; 
these changes were localized. Pleurisy, with 
or without effusion, occurred in 30 patients, 
usually early in the disease when the larvae 
were just penetrating the diaphragm and 
before ova appeared in the sputum. The fluid 
was usually scant, yellowish, transparent, and 
eosinophils. Small ring 


contained many 


shaped shadows were seen in 2 


cases, and 
transient spontaneous pneumothorax occurred 
41 times. Calcifications in 6 tuberculin-positive 
patients may have been tuberculous residuals 
The sedimentation rate and white blood cell 
count tended to be high but were not constant 
or related to the stage of the disease Periph- 
eral eosinophilia was common and 60° per 
cent eosinophilia with pleocytosis was present 
in the cerebrospinal fluid from 2 patients with 
cerebral symptoms. The pulmonary changes, 
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when considered with the other findings, 
were of considerable importance in diagnosing 
Chest X-ray It nd 
ings and some clinical aspects in pulmonary 
paragonimaisis, S.-P?. Yang, C. S. Cheng, & 
C. M. Chen, J. Formosan M. A., October, 


1952, $1: 461.—(L. B. Hobson) 


pulmonary paragonimliasis 


Interstitial Pneumonitis. Interstitial fi 
brosis of the lungs was first described as a 
distinet elinical and pathologie entity in 1944. 
A sudden onset in a healthy person of what 
infection or 


is thought to be a respiratory 


early heart failure characterizes the disease 
There is marked dyspnea, and the patient 
Roent- 


pulmonary 


shortly dies of respiratory failure 


genograms show evidence of 


fibrosis. In recognizing the disease, organizing 
bronchopneumonia, lipoid pneumonia, pneu 
moconiosis, tuberculosis, and other granulo- 
matous diseases must be excluded. Heretofore, 
only 10 cases of the disease have been reported 
An additional case occurred in a 59-year-old 
white woman who, three years before her 
death, developed a severe “cold” and became 
quite short of breath. A diagnosis of asthma 
was made. Allergic treatment gave no relief 
and the dyspnea continued to increase. The 
first roentgenogram of her chest, made three 
months before her death, revealed marked 
linear and nodular fibrotic changes throughout 
both lung fields. The condition was thought to 
be fungus disease or fibrotie tuberculosis 
Neither 


examination 


could be confirmed by laboratory 
Later roentgenograms showed 
no appreciable change. At necropsy, severe 
diffuse pulmonary fibrosis, cor pulmonale, and 
compensatory emphysema were found. Micro- 
scopically, there was characteristic diffuse 
interstitial fibrosis in all the lobes of the lungs 
with marked fibrous thickening of the alveolar 
walls and organization of fibrin masses in the 
Diffuse interstitial 
monitis (interstitial of the 


J. R. Cor & J. M. Kohl, Am. J. Clin 


196 A 770 (J NS 


alveoli fibrosing 


pneu 
l ings), 
Path., 


Woolley) 


fibrosis 


August, 


Lipoid Pneumonia. A 52-year-old man 


had a history of chronie bronchitis and recent 


chest showed 


an ill-defined parahilar opacity on the left 


hemoptysis. A roentgenogram 
On tomography, this consolidation was seen 
between the 3.5 and 8.5 em. levels from the 
back. The tentative diagnosis was pulmonary 
tumor, and a pneumonectomy was performed. 
The resected lung showed 2 different and un- 
lipoid pneumonia and a 
subpleural hamartoma The 
mechanie in the Merchant Marine and had 


related conditions 


patient was a 


been frequently exposed to vapors which 


were rich in oily particles. —Coexristence d'une 


pneun opatlic huileuse et d'un hamartome 
sous-pleural, P Laval & H. Payan, Semaine 
d. hép 7113 


Le 


Paris, Se pte mber, 1952, p 


Hiccup.—During a ten-year period, 42 
cases of intractable hiecup varying trom three 
The two 


important areas of diaphragmatic movement, 


to sixty days’ duration were seen 


namely, the interdigitation between the lower 
costal bundles and those of the transverse 
the 
nervated by branches from the lower thoracic 


abdominis muscles, and crura, are in- 
and upper lumbar nerves; the phrenic nerve 
plays a relatively minor role in the innerva 
tion of the diaphragm as a whole. Fluoroscopic 
studies showed that hiccup is not a rhythmical 
clonic contraction of the diaphragm as a whole 


falls 


(1) a single, complete, unilateral contraction 


but generally into one of 5 groups: 


of the whole diaphragm; (2) a single, com- 
plete spasm followed by one to three smaller 


spasms in quick succession; (3) contraction of 


one or more segments of the diaphragm, all 


unilateral without complete spasm; (4) a 


unilateral complete spasm 
spasm of the opposite side; or (5) rarely, a 


with segmental 
complete bilateral spasm which may or may 
not be followed by smaller spasms. Progressive 
muscular exhaustion with gradual failure of 
contractility is reflected fluoroscopically by 
complete flattening of the whole dome with 
wavy contractions of the 
This occurs late in the attack and is of grave 
Psychogenic influences play an im- 


outer segments. 
import 
portant etiologic role in most patients, in- 
cluding malingerers, border-line mental cases, 


4 
— 
fe 
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nervous debilitated persons under severe 


mental strain or shock, and neurotic patients 
disturbances 


The 


is more likely centered in the 


with long-standing digestive 


with no demonstrable organic basis 
neurologic evcle 
medullary 
Late in the course, 
appear in the lower two 
chiefly on the affected 
diaphragmatic side, and indicates poor prog 
and the drastic treatment 


Fingertip pressure upon the 


hypothalamic and respiratory 
centers than in the cortex 
eechymosis may 
intercostal spaces, 
nosis need for 
phrenic nerve 
is useful in determining the side of the spasm 
cases, the pacemaker side 


or, in. bilateral 


ised only when 
failed 


Among 


Surgical intervention is ad 


other therapeutic measures have and 
rapid clinical deterioration develops 
Various therape utic measures are benzedrine 
sulfate, the administration of oxygen 
earbon dioxide, which should be 


and 
riven by a 
competent anesthetist within the first three 
days of the attack and then for no | 
a time, barbiturates, 


nger than 
ten minutes at phrenic 
nerve injection, the application of galvanic 
ethyl spray, 


psychiatric treatment, and 


chloride 


deep 


sinusoidal current, 
anesthesia 
If a conservative medical regimen is ineffective 
by the seventh day, phrenic nerve dissection 
and crush should be performed. This may 
be unsuccessful in 5 per cent of the cases and 
is then followed by sympathetic nerve inter 
ruption. It this 
procedure with section of the lower thoracic 

Hiccup, L 
October, 1952 


may be necessary to follow 
and upper lumbar nerves 
Samuels, Canad. M. A. J., 


67: 315.—(E. A. Riley) 


Edema in Central Nervous 
A review of the literature 


Pulmonary 
System Diseases. 
indicates that pulmonary edema may be an 
important complication of significant neuro 
For this reason, 81 


logic disease onsecutive 


necropsy protocols ot patients who died with 


major disease of the central nervous system 


were reviewed. In a parallel series, 57 patients 
who died of various conditions, exclusive of 
neurologic disease, served as a control group 
The majority of patients with serious disease 


of the central nervous system in whom pul- 


monary edema devel yped show 


heart disease at autopsy or 


have hypertension before 


congestion and transudation were no more 


common in. the patients with 1 urologic 


disease than in those who died of other major 


The 


occurrence ol veut ymin 


illnesses. ey idence me | at the 


occasional 


edema in the presence of ipparently 


normal heart may be due, in fact, to heart 


failure produced by the 
cardiac and 


neurogenic hypertension respit 


atory arrhythmias, and hypoxia.—-Pulmonary 
edema im patients we of Ue 
central 

Howard, 
643. —-H 


system, 


J.A.M.A., Jun 
Abeles) 


Chronic Pulmonary 
ventilatory 
hour after the 
lanatoside C to 


Digitalization in 
Circulator 
before 


administration of 1.6 mg. of 


Disease. and studies 


were made and one 


9 patients with chronic pulmonary 


Clinical 


disease 
improvement only 3 
The effect of the 


digitalis glycoside was an increase in the work 


occurred in 


most consistent 


of th heart manifests d by arise in systemic 
blood flow and ventricular systolic pressure 
Deleterious effects occ 


right atrial mean 


urrinp me Cases 


were anh mecrease in and 


right ventricular end-diastolic pressures, an 


increase in functional residual capacity, and a 


decrease in arterial blood oxygen saturation 
(Authors’ 


ventilatory 


summary ) The circulatory and 


changes chronic pulmonary 
disease as affected by lanatoside C, F. D 
Gray, Jr.. M. H. Williams, Jr., & F. G 
Am. Heart J., October, 1952, 44: 


517 (G 44 Leiner) 


Gray, 


A lymphatic cyst of the 


true diverticula of the 


Pericardial Cysts. 
pericardium or a 
pericardium appears roentgenographically as a 
mass adjacent to the heart, giving the im 
flaccid sac 


fluid, usually not changing in size over long 


pression of a containing thin 


periods and occasionally pulsating nehro 


nously with the eardiae excursions. Such 


lesions are veneral! fortuitously discovered 
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in patients without clinical signs or symptoms 


due to the eyst. Slow enlargement of a 


benign cyst might produce symptoms requir 


ing surgical intervention. Inflammatory peri 


cardial diverticula possess certain special 


features 
the 


1) The eyst border may be calcified 
associated with 
Inflam- 


matory diverticula may occur on any border 


since diverticula are 


chronic exudative pericarditis. (2 


of the heart shadow but all histopathologi- 


cally prove d specimens have been found along 


the right border on the anterior surface. (3) 
The heart itself may be either enlarged or of 
normal size. (4) The encapsulated fluid being 
thick cystlike 


formations cast a than do 


and sero-hemorrhagic, these 


denser shadow 


simple pericardial eysts. (6) They may 


become very large. Clinical and physical 


signs do not always suggest chronic inflam- 
matory pericarditis and the roentgenographic 
demonstration of an inflamed diverticulum 
may be the first clue. Congenital pericardial 
pericardial diverticula, and in- 


diverticula 


eyvsts, true 
confused 
the 


and 


flammatory may be 
tumors of 
the heart 


vericardium, Echinococcus cyst, cardiac an- 


with benign or malignant 


mediastinum, tumors of 
eurysm, diaphragmatic hernia, solitary meta 
statie nodule in the lung field, and many 
other conditions. A proved case of lymphan- 
giomatous cyst of the pericardium as well as 
1 cases of cystlike shadows inseparable from 
the pericardial shadows were observed The 
latter were not proved histoy athologically 
but 2 of them met the 
criteria of lymphatie cyst of the pericardium, 


roentgenographic 


and 2 the criteria of true diverticula of the 
Pericardial cysts, W. M Loehr, 
Octobe r, 195 68: aS 


pericardium 
A mi. J Roe ntye nol 
(T iH Vochren) 


Esophageal Atresia and Tracheo-Eso- 
phageal Fistula. 
genital atresia of the 


tracheo esophage al fistula has permitted sur 


diagnosis of con 


esophagus and of 
gical correction of this anomaly in more cases 


in recent years. In the patients in whom a 
carried 


the ali 


multiple-stage operation has been 


out, re-establishing continuity of 


mentary tract presents such a problem that 
anastomosis 
all but 


In a series of 103 cases seen since 1939, 


the indications for primary 


should be extended to include a few 


CaSeCS 


patients had a multiple-stage operation and 


” 
13 


are living. In 6S patients a primary an 
astomosis of the esophagus was performed, 
and 43 are living.—The surgical management 
of congenital atresia of the 
tracheo-csophageal fistula, V L. Lev n, R. L 
Varco, B. G. Lannen, & L. A. Tongen, Ann. 


Octobe 136: 70! (M 


‘ so phagus and 


Surq., 1942, 


Small) 


Post-Mortem Pulmonary Angiography. 
The the 


pattern were studied in relation to the in 


changes in pulmonary vascular 
creased or decreased air content of the lung in 
various pathologie conditions. The pulmonary 
artery and the pulmonary veins were injected 
with a contrast medium material post mortem 
and the resulting angiograms were compared 
to the pathologic specimens. There was a 
shortening of the vessels, and the acuteness of 
the angle at the division between the branches 
became more pronounced in conditions char 
acterized by a decreased air content, such as 
pneumothorax, pleural effusion, thoracoplasty, 
pleural thickening, atelectasis, and, on the 
The 


lengthened and their angles of divergence less 


smaller side, scoliosis vessels were 


acute in conditions with an increased air 


content, 
sema, compensatory emphysema after pul 


such as acute pulmonary emphy- 
monary resection, primary emphysema, low 
position of the diaphragm, and on the larger 
These 


segment, to 


scoliosis changes may be 


side in 
limited to a a lobe, or to one 
lung, or may affect both lungs uniformly. An 
attempt was made to define by a mathe 
matical equation the relationship between the 
length of the vessels, their angle of divergence, 
their diameter, the density, and the surface 
of the vascular pattern. —-Das Verhalten der 
Lungengefasse bet verdindertem Luftgehalt der 
Lunge (Untersuchungen am postmortalem Ge 
fassbild), J. Schoenmackers & H. Vieten, 
Fortschr. a. d. Geb. d. Réntgenstrahl., January, 


1952, 76: 24 (L Volnar) 
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ANTIMICROBIAL THERAPY 


Isoniazid for Pulmonary Tuberculosis. 

An interim report analyzes the results at the 
end of three months of a six month clinical 
trial of isoniazid in 331 patients with various 
forms of pulmonary tuberculosis. Lach patient 
yielded tubercle bacilli which were, so far as 
to streptomycin and 
No patient had 


of streptomycin and/or 


known, sensitive 


»-aminosalicylic acid (PAS 
I 


was 


than 15 gm 
of PAS within the previous three 


more 
300 gm 
months. The patients were not undergoing 
any form of collapse therapy nor were they 
expected to require any within the ensuing 
three months Three groups were observed 
acute, rapidly 


with progressive 


Group 
disease of recent origin; Group 2, with other 
forms suitable for chemotherapy; and Group 
8, with chronic disease considered unlikely to 
respond to the 
series, 173 patients were treated with isoniazid, 
200 mg. daily; the other 155 with strepto- 
mycin, 1 gm. daily, plus PAS (20 gm. daily) 
In all, 105 patients had 
disease (Group 1), 51 patients on isoniazid 


chemotherapy Ot entire 


acute progressive 
therapy and 54 on streptomycin and PAS. 
Isoniazid had little toxicity at 
used and for the period of three months 
The noted: 


drowsiness in 13 


the dosage 


following toxic reactions were 


patients, inere ased deep 


reflexes in 23, tremor in 21, twitching of the 
legs in 2, disturbances of micturition in 3, 


anxiety reaction in 4, constipation in 9, 
transient flushing of the 


At the end of three months 


face in 3, and skin 
disorders in 4 
there was rather more improvement in the 
general condition of the patients on isoniazid 
than in the other patients, but the differences 
were not great; 74 per cent improved with 
streptomyein-PAS and 82 per cent with 
weight gains were con 


isoniazid. Average 


siderably greater in the isoniazid cases (11 


pounds) than in the streptomyem PAS cases 


Temperature fell to normal in 
febrile streptomycin-PAS 


cases and in 56 per cent of febrile isoniazid 


(6 pounds) 


67 per cent of 


cases; in Group 1, temperature fell to normal 


in 64 per cent of the streptomycin-PAS cases 


isoniazid cases 


and cent of the 
Among patients with a sedimentation rate of 


in OS per 


more than 20 before treatment, it fell to 10 
or less in 22 per cent of the streptomycin-PAS 
cases and 20 per cent ol isoniazid cases The 


radiologic changes were independently as 


the 
Two plus or three 


sessed by two radiologists unaware of 


treatment in any case 
plus improvement was seen in 29 per cent of 
streptomyeimn PAS cases and in 26 per cent of 
the 


cent of 


acute was 


streptomycin-PAS 


isoniazkl cases; in group, it 
seen 37 per 
10 per cent of isoniazid cases. 


PAS 


deterioration in 


cases and in 


Under streptomycin plus there was 


radiological one case and 
there were 3 deaths; under isoniazid, deteriora 
tion was seen in 10 cases and there was one 
death. The proportion of cases which became 
before the end of 


the second month was 26 per cent for strepto- 


bacteriologically negative 
micin-PAS eases and 23 per cent for isoniazid 


ceases. The conclusion, judging solely from 


short-term results, is that isoniazid is a very 
effective 


but given alone it is not more effective than 


drug in pulmonary tuberculosis 
streptomycin plus PAS. Bacillary resistance to 
isoniazid was found in 11 per cent of cases at 
the end of the first month, in 52 per cent at 
the end of the second, and in 71 per cent at the 
of the third Lack of 


as assessed by radiologic change, was related 


end month progress 


to the emergence of drug resistance. This is 
therefore a most serious problem in the use 
of isoniazid. The effeets of combining isoniazid 
The treat 


ment of pulmonary tuberculosis with isoniazid, 


with other drugs are under study 
Tuberculosis Chemotherapy Trials Commattes of 
the Medical Research Brit. M. J., 
October 4, 1952, No. 4787: 735 E. A 
Rite 


Council, 


Isoniazid for Pulmonary Tuberculosis. 

A series of 51 patients, 27 men and 24 women, 
treated with isoniazid was made up chiefly of 
patients in whom other means of treatment 
had failed and who tried isoniazid voluntarily 
before its use was officially sanctioned. Under 
these circumstances, psychological factors are 


important as a possible explanation for some 
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The 


the in 


of the marked subjective improvement 


results were followed by observing 


tensity of cough, bacillary content of sputum, 
appetite, weight change, temperature, eryth 


rocyte sedimentation rate, and roentgeno- 


graphie changes. These were correlated with 
the type of disease and clinical status at the 
start 


with 


of treatment. There were 14 


fibrotic 


patients 


tuberculosis, 6 with chronic 


fibrocaseous disease, 9 with ulcerocaseous 


disease, 21 who had been treated with medico- 
surgical collapse, and one with miliary tuber- 
culosis. Isoniazid was administered at a dosage 
of 5 mg. daily per kg. of body weight for at 
three 


where the patient died in the eleventh week 


least months except in one instance 


Toxic manifestations were rare and unimpor 
tant 
provement in patients with the most marked 


In general, there was the greatest im- 
symptoms For example, among 25 patients 
badly emaciated before treatment, 14 showed 
excessive weight gain, as contrasted with 
only 4 of 16 whose weight had been stationary 
before treatment. There was an over-all de- 
crease in temperature and sedimentation rate 
The 


stationary in 27 patients, increased in 2, and 


Gaffky count of the sputum remained 


decreased in 16. In 6 patients, tubercle bacilli 
disappeared from the sputum as tested by 
repeated concentration, cultures, and guinea 
pig inoculations; bacilli have not reappeared 
in these patients during six months of observa- 
tion. There was often a divergence between 
the clinical and radiographic unprovement in 
that certain patients showing the most strik 
ing clinical improvement had lesions which 
stationary or progressed roent 
Among the 


were 15 radiographic regressions and 6 “‘cures,”’ 


remained 
genographically 51 patients there 
all of which were maintained during the 
Results 
in the fibrocaseous and uleeroeaseous 
the fibrotic. 


tuberculosis 


SIX - 
month period of observation were 
better 
forms of 
The only 


was treated with streptomycin and p-amino 


tuberculosis than in 


patient with miliary 
salievlie acid (PAS) as well as with isoniazid 


There There 


surprising number of failures (76.2 per cent) 


was complete cure were a 


among the patients who had received collapse 


therapy. These patients probably would have 
better to PAS 
Isoniazid is an effective drug in the treatment 


responded streptomycin or 


of pulmonary tuberculosis and is without 


important toxicity. The numerous questions 
regarding long-term results, optimum dosage, 
bacterial resistance, and its use in combina 
tion with other drugs are as yet unanswered 

Sur 4l 


cas de r¢ ulose pulmonaire traitlés 


par Vhudrazide de lacide tsonicotinique Rima- 


fon P 


1952, 8: 


Welle Poumon, A iq ist—Se ple 
576 (F. S. Lansdown) 


The 


streptomycin, 


and PAS. 
isoniazid, 
PAS) was studied 
The 


surtace, 


Isoniazid, Streptomycin, 
‘ tfect ol 


and p-aminosalievlic acid 


combined 


in vitro on Léwenstein-Jensen medium 
drugs added to the 
which measured 50 sq. em., 
of the medium. The strains used were H37Rv 


were medium 


after coagulation 


and Brevannes originating from a seven-day 
Dubos 


were studied separately and in combinations 


old culture on medium. The drugs 
The association of streptomycin and PAS was 
found to be the most effective, one-fourth of 
the normal bacteriostatic unit of each drug 
as the full 
teriostatic unit of either drug given alone 


producing the same effect bae 
These studies confirm the pronounced syn 
PAS 


ilone 


ergistic action of streptomycin and 


The effect of 
was ten times higher than that of strepto 


bacteriostatic isoniazid 
The association of these two drugs 
the same effect 
one-fourth, or 


mvyein 
showed asvnergism; exactly 
with 
one-eighth of the normal bacteriostatic dose 
the 


was obtained one-half, 


of streptomycin alone iis with same 


quantity of streptomycin in combination with 


an equivalent dose of isoniazid. When strepto 
mycin was combined with isoniazid in various 
dilutions, the drug which was present at the 
higher concentration prevailed, acting as if 


it were alone. In the triple association of 


streptomycin, PAS, and isoniazid, the pres 


ence or absence of isoniazid remained un 


noticed, although no antagonism could be 
detected between streptomycin and isoniazid 
Combined use of isoniazid and PAS produced 


an additive effect on liquid media; one-half 


‘a 
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of the bacteriostatic dose of PAS plus one 
half of the 


produced negative cultures on the fourteenth 


bacteriostatic dose of isoniazid 
day; the same effect was obtained with the 
total bacteriostatic dose of each drug alone 
On solid media, this dosage gave rise to a 
few colonies, while negative cultures resulted 
with the full bacteriostatic unit of one drug 
To the extent that laboratory findings can be 
transposed to the clinical level and pending 
joint clinical and bacteriologic investigations, 
the simultaneous administration of strepto 
mycin and isoniazid should be viewed with 

Alternating administration in 
with PAS justifed——De 
Vassociation freptomycim 
P. J. Coletsos, Rev. de la tuberc., 1952, 16: 


670 (} Leites) 


circumspection 
combination 


Three 


tuberculosis 


Intermittent Isoniazid. 


with 


groups of 


mice experimental were 
given isoniazid respectively in a daily dose of 
other 


day, and 7 mg. per kg. every third day. All 


2.5 mg. per kg., 5 mg. per kg. every 
surviving animals were killed after forty days 
of treatment; at that time all untreated con 
trols had died 
was determined according to the macroscopic 


The mean tuberculosis index 


involvement of the organs and was 0.1 with 
daily administration and 0.12 and O.1 with 
second and third 


effectiveness of isoniazid was 


intermittent dosage every 
Thus, the 
not reduced by 
The 


isoniazid in a daily dose and in intermittent 


day 
intermittent administration 


combined use of streptomycin and 


dosage was even more active than isoniazid 


alone In murine tuberculosis, however, 
streptomycin alone proved to be definitely 
more effective when given daily Traitement 
discontinu de la tuberculose ex pervme ntale de 


Rist, & Richel, 
1952, 83: 


par Chudrazule 
niazide), F. Grumbae h, N 
Ann. Inst. Pasteur. 
397 (V. Leites) 


la (iso 


Ne pte mbe 
Late Results in Tuberculous Meningitis. 


A combined and 


Pp aminosalievlic acid 


regimen of streptomycin 
PAS 
treat 36 patients with tuberculous meningitis, 


WAS ¢ mployed to 


and the results were evaluated after one to 


three vears of observation. During the first 


week of treatment, 40 gm. of PAS were given 
and from the second to the eighth week, 


daily, 


ou gm intravenous infusion; from 


the third to the sixth month, 12 to 


daily were ingested five days a week. At the 


daily by 


14 gm 


same time, streptomycin was administered 


intramusculariv, 0.5 gm. twice daily for two 


months, then 0.5 gm. daily for four months 


Streptomycin was also given intrathecally, 


100 mg 
daily during the second to fourth week, 50 


daily during the first week, 50 mg 


week during the second 
twice a week during the third 
from the 


me. three times a 
month, 50 mg 
month, and 50 mg week 


fourth to the sixth month 


once a 
In 23 cases the 
diagnosis was established by demonstrating 
tubercle bacilli in the cerebrospinal fluid by 
direct examination, culture, or animal inocula 
tion. Two patients are still being treated 
Of the remaining 34 cases, 3 deaths occurred 
from meningitis, and 31 patients have been 
free from symptoms of meningitis for periods 
of thirteen to thirty-eight and one-half months 
The value of the combined treatment which 
gave favorable results in 90 per cent of the 
cases is emphasized by a former series of 17 
patients who were treated with streptomycin 
alone, of whom only 3 patients survived after 
five vears. The constantly high concentration 
of 3 to 5 mg. of PAS per 100 cc. of the cerebro 
prevent the formation of 
The breakdown of 


such foei into the meninges ts a frequent cause 


spinal fluid may 


easeous foei in the brain 


of relapse. The solution prepared from a dry, 
sterile powder of PAS in a concentration of 1.5 
to 2 per cent was usually well tolerated. In 
cases in which intravenous infusion could not 
be given for technical reasons, approximately 
half of 


cutaneously 


idministered sub- 
half 


were 


the dose WAS 
the other 
PAS 


one 
and orally. Sen- 
noted in 3 
In some cases there was a fall in the 


and The 


treatment was considered adequate if after 


sitivity reactions to 
prothrombin level 


Osteoporosis 


six months the sugar level in the cerebro 
spinal fluid reached a sufficiently high level 


and showed no tendency to drop during a 


| 
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one-month pause in the treatment Otherwise, 
the treatment was continued for eight to ten 
months or even longer. A relapse was con 
sidered as a new case of meningitis, and given 
a full course of treatment. The prognosis of 
the 


Dauerheilung der 


relapse was not necessarily poor 


Meningitis tuberculosa wm 
90%, durch Kombination von Streptomyern mit 

PAS-Infusion (36 Falle), 
Moeschilin, & H. Zollikofer, 
Wehnschr., April 25, 1952, Vo 
Volnar) 


der intravendsen 
W. Loéffler, S 
Deutsche med 
17: 642.—(L 


Nonspecific Effect of Amithiozone. The 
effect of amithiozone on the local inflammatory 
reaction to the intradermal injection of 0.1 ce 
of a | per cent solution of formalin was studied 
in a number of tuberculous and rheumatic 
patients. The inflammatory reaction at the 
site of the 
with small doses, and this trend was more 


When 
thiozone was discontinued, the inflammatory 


injection was diminished even 


pronounced with higher doses ami- 
area enlarged but diminished again as soon 
as the medication was resumed. In 5 patients, 
amithiozone had no definite influence on the 
size of the reaction, but the duration of the 
process was reduced as in all other cases 
Patients wjth tuberculosis and polyarthritis 
showed the same pattern of reaction. While a 
reduced sedimentation rate was always 
associated with a decreased inflammatory re 
action, the antiphlogistie effect of amithiozone 
was observed in some cases before the sedi 
The similarity of 


with 


mentation rate decreased 
to those 
cortisone strongly suggests that amithiozone 


these phenomena obtained 


has nonspecific antiallergie and anti 


phlogistie property, in addition to its tuber 
Uber du Wirkung des TB 


culostatic action 
(Conteben) auf lokale 
Krumholz & G Buchegger, 
Wehnsachr., May 16, 1952, No. 20: 
Molnar) 


Entziindungen, K 
Deutsche med 


644.—(L. 


Chemotherapy in Diabetes. — High doses of 
have effects in children 
and may cause, among other phenomena, a 


amithiozone toxic 


marked hypoglycemia. The effects of amithio 


zone on the metabolism of the carbohydrates 


were studied in 72 adult patients whose 
pulmonary tuberculosis was complicated by 
diabetes. Doses ranging from 25 to 200 mg 
were administered to 62 patients, and ami 
thiozone therapy was combined with p-amino- 
salicylic acid (PAS) in 41 patients There was 
no diminution in the blood sugar level, and 
there was no saving in the amount of insulin 
needed in these cases. Of the 62 treated with 
amithiozone alone, 32 showed toxic effeets on 
the liver and worsening of the diabetes during 
the chemotherapy, in the sense of requiring 
that 


this phenomenon is due to a derangement of 


increased doses of insulin. It is likely 
glveogen assimilation by the liver. Changes 
in the carbohydrate metabolism were caused 
in 5 patients who received PAS. These 5 pa 
tients were part of a group of 11 patients 
who showed definite intolerance towards the 
drug The changes in the carbohydrate me- 
tabolism probably were caused by the ano- 
rexia, vomiting, or poor gastrointestinal 
absorption as a result of a gastroenteritis, 
rather than by a direct effect on the carbo 
hydrate metabolism. Diabetes associated with 
tuberculosis does not contraindicate chemo- 
therapy, rather it is important to detect tu- 
berculosis in diabetes as soon as possible so 
that proper treatment may be initiated with- 
Chemotherapie bet tube rkuldsen 
Vieth, Deutsche med. Wchnschr., 


(L. Molnar) 


out delay 
Diabettkern, C 
April 4, 1982, No. 14: 425 

Antibacterial Activity of Nisin.—Nisin, an 
antibiotic isolated from the culture fluid of a 
strain of group N Streptococcus, was pre 
viously reported by other authors to be very 
active in inhibiting growth of tubercle 
bacilli in vitro and to suppress infection with 
this organism in animals. The present authors 
investigated the physical and chemical proper 
ties of nisin, tested its antibacterial activity 
against M. tuberculosis and other organisms 
in vilro, performed pharmacologic investiga 
and administered the drug intrave 
nously to rabbits five days after infection 


with a bovine strain of tubercle bacilli. The 


tions, 


results in regard to antituberculosis activity 


7 
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were at variance with previous reports. While 
in vitro nisin powerfully inhibits the growth of 
strains of Sfr and Staph 


many pyogenes 


aureus, against M tuberculosis (bovine 
strain), the effect was only moderate and was 
considerably less than that of streptomycin; 
the same results were obtained with various 
fractions of the crude drug. Under certain 
conditions, nisin was effective against experi 
mental infections of mice with Str. pyogenes 
and Staph. aureus. No effect against infection 
of rabbits 


discerned. In addition, the drug was poorly 


with bovine tubercle bacilli was 


soluble in water and serum and, when given 
intravenously in fine suspension, it produced 
embolization; when given subcutaneously, 
Some properties of 
nisin, J. L. Smith, & H. W. 
Florey, Brit. J. Pharmacol., September, 1962, 


Te: 438 (A. A. Cohen) 


it became encapsulated 
Gowans, N 


LABORATORY STUDIES 


Tubercle Bacilli in Cultured Phagocytes. 
The mononuclear phagocytes harbor many 
tubercle bacilli at certain stages of the disease; 
interference with the multiplication and sur- 
vival of the bacilli within the phagocytes 
seems to be an important feature of acquired 
immunity. The tubercle 
bacilli within growing mononuclear phagocytes 


multiplication of 


derived from peritoneal exudates from unin 
fected guinea pigs were studied quantitatively 
in vitro. Cell cultures obtained by allowing 
the monocytes to settle on special slides were 
incubated in a liquid medium containing SO 


per cent of fresh homologous serum. This 


medium also contained 50 units of penicillin 
and 5 y of streptomycin per ml. Under these 
conditions the monocytes transformed into 
macrophages which proliferated as in ordinary 
tissue cultures. Tubercle bacilli, added to the 
exudates as standardized suspensions, were 
engulfed by the exudate cells as they settled. 
Virulent, attenuated, and avirulent strains of 
tubercle bacilli were employed. The number 
of stainable tubercle bacilli within the mono- 
cytes increased steadily in cultures infected 
with virulent or attenuated strains. This in 


crease in bacilli probably was due to intra 


heat killed 


remained 


cellular multiplication for, when 
their 
cultures 


bacilli were used, number 


unaltered. In infected with an 
avirulent strain, intracellular bacillary multi 
plication did not bacilli 
multiplying within phagocytes tn vitro exert a 
damaging effect upon the host cells, often 


infected 


occur. Tubercle 


resulting in disintegration of the 


cells in a few days. The damage was most 
obvious with virulent strains. The dosage of 
streptomycin employed prevented the extra 
cellular proliferation of the bacilli but had no 
effect on those within the cells.—Th« 
of tubercle bacilli within 

phagocytes in culture, E. Suter, J 
Exper. Med., August 1, 1952, 96: 137 (J.S 
Woolley) 


multi 
plication normal 


tissue 


Dysgonic and Eugonic Tubercle Bacilli. 
Bovine tubercle bacilli isolated directly from 
natural sources do not grow well on ordinary 
culture media but, after prolonged culturing, 
variants often appear and grow more rapidly. 
The primary, slow-growing cultures have been 
called ‘“‘dysgonic” and the variant rapidly 
growing strains 
nutritional difference between dysgonie and 


‘ 


‘eugonic.”” In defining the 
eugonic strains a modified Tween-albumin 
liquid medium was employed. Substances to 
be tested as nutrients, such as glucose, 
Tween 80, or glycerin, were added. Dysgonic 
bovine tubercle bacilli required for multiplica 
tion long chain fatty acids like oleic, palmitic, 
or stearic; eugonic bovine strains grew in the 
absence of fatty acid and utilized glucose as 
the sole source of carbon. In the presence of 
fatty acids, the growth of dysgonic strains 
was increased by adding small amounts of 
glucose or glycerol but large amounts de 


creased the total growth and inhibited or 


retarded the growth of small inocula. In 


glucose-fatty acid media, the growth of 
dysgonic strains was further stimulated by 
the addition of sodium glutamate, succinate, 
malate, or acetate. Sodium pyruvate enabled 
dysgonic strains to grow rapidly in liquid 
media containing glucose or glycerol even 
in the absence of fatty acid. Pyruvate was 


an intermediary compound in the metabolism 


— 
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of glucose and glycerol. Apparently pyruvate, 


as well as fatty acid, was utilized by dysgonic 


strains for the formation of essential me 


tabolites. These strains could not convert 


glucose or glycerol into pyruvate. Eugonic 
strains utilized both fatty acids and glucose 
Hence, the 


the 


bovine 
tubercle the 
eugonic form seems to consist of the acquisi 
tion of the abil 


or glycerol variation of 


bacilli from dysgonie to 


ty to metabolize glucose and 
glycerol successfully The 
without 


oleic-acid 
permits the 
bacilli 


Growth requirements of 


use of 


albumin glucose 


rapid isolation of bovine tubercle 
from natural sources 
dysgonic and cugonie strains of M ycobactertum 


hon 1s, W Ne haefe J 


Se pte ” ber 


tuberc ulosis mar 
Ved., 
Woolley) 


Exper 


A comparative study of 
the 


covering the modifications 


Media. 


media for 


Culture 
modern culture of tubercle 
bacilli was made, 
of the 
Jensen 


blood medium, 


medium as described by 
Lurie, the 


ind solid Dubos media with 


Lowenstem 


and seeuwkes medium, 


oleic-acid albumin with or without Tween, 


with or without antiseptic. The study was 
carried out with the human strain H37Rv, the 
smooth bovine strains CC, and 61 pathologic 
products. At present, none of these media is 
superior to the medium of Léwenstein 
Jensen in respect to speed of growth, sensi 
tivity, abundance of growth, and resistance to 
For the 
strains, the utilization of egg medium does not 
always the 
culture. For practical purposes of detection, 
the 


preferable; for 


contamination isolation of bovine 


permit an easy evaluation of 


simultaneous use of two media seems 


example, Lowenstein Jensen 
medium and Dubos medium with oleic-acid 


albumin containing 10 to 25 units of penicillin 


per mi. of Dubos agar medium with malachite 


concentration (0.16 mg 


weak 


seems, a priori, very promising for 


green in per 
100 ml 
the determination ot 


bial drugs by direct inoculation of pathologic 


sensitivity to antimucro 
products pre} ired with the usual technique 
The rapidity of 


rmiit 


growth on this medium will 


doubtlessly pe quick reading of results 


(Authors’ Etude comparative de 


quelques milieux de culture modernes utilisés 


summary ) 


pour Visolement du bacille tuberculeur, J. R. 
Calmels & H. Boisvert, Inst. Pasteur, 
September, 1952, 83: 338.—| V. Leites) 


Ann 


Cadmium Reaction in Tuberculosis.—The 
cadmium reaction is a nonspecific reaction 
which becomes positive in the presence of an 
elevated blood serum globulin. In determining 
the cadmium reaction, 0.4 cc. of 
mixed with 0.2 ce. of an 0.4 per cent 3CdS50,4 
8H.O solution. The turbidity of this mixture ts 
The cadmium 


serum bs 


determined after five minutes 


reaction and erythrocyte sedimentation re- 


action are parallel in most cases The cad- 
mium reaction frequently improves before 
there is a decrease of the sedimentation rate 
and may become worse prior to an increase 
of the sedimentation rate. Consistent reac- 
tions during a longer period give some indica- 
the 


A single reaction may give some hint for the 


tion for final prognosis of the disease 
course of the disease in the near future.— 
Die Kadmiumreaktion und ihr prognostisch- 
diagnostischer Wert bei verschiedenen T uber 
Vergle ich zur Blutsenkungs 
Wien. klin. Wehnschr 


1952, 64: SO2 G.C. Leiner) 


kulose forme nm wm 
reaktion, E 
October 10, 


Wiesner, 


Elasticity of Pulmonary Vasculature. -An 
analysis of the relationship between the mean 
circulation through the 
circuit and the rate of the blood flow permits 
tentative deductions concerning the elastic 


time pulmonary 


properties of the pulmonary vasculature 
It is concluded that, at resting flow rates of 
blood flow in normal individuals, the pulmo 
nary vasculature behaves as a simple elastic 
system. At high flow rate the pulmonary 
vasculature behaves more nearly like a rigid 
system, while at very low flow rates the data 
suggest the 


heart. A more direct approach to this problem 


overstretching of walls of the 
will be possible when it becomes feasible to 
make rapid serial measurements of the pulmo 
blood flow (Authors’ 
Observations on the elasticity of the pulm mary 


A. Lee, & 


nary summary) 


vasculature im man, J T Doyle, R 


1952, 96: 207 
1952, 
he 
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Lung Receptors for Antihistamines. 


phenveramine (Ber 
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Pulmonary Tuberculosis in Rhondda Fach. 
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AMERICAN REVIEW OF TUBERCULOSIS 


A drug of choice in tuberculosis 


As therapeutically active as streptomycin, CRYSTALLINE TOMY CIN 
SuLtATE Merck ts less toxic to the vestibular apparatus, minimizes pain and 
swelling on injection, and may be used even in some patients allergic to 
Streptomycin, 

This preferred product is available in dry powder form and in convement 
ready-to-inject form as TION OF CRYSEALLINE DIHYDROSTREPLOMYCIN 
SULEATE MERCK 

PARA-AMINOSALICYLEIC ACID MERCK (PAS), when used in combination with 
CRYSTALLINE DittyoRostREPTOMYCIN SULFATE: prolongs the etlective 
period of antibiotic therapy by inhibiting o1 delaying the development of 


bacterial resistance 


Crystalline Dihydrostreptomycin 


Sulfate Merck 


| and Producti n NI k ¢ kK CO.. INC. 
MER K Manufacturing Chemists 
r the wes Hhealth K 


RAHWAY, NEW JERSEY 
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the camera 
=> 

your needs 


Fairchild’'s 70-mm Fluoro-Record Cameras 
Are Available in Two Types for Chest X-Rays 


The 70-mm roll-film unit is ideal tor miss 


radiography because its design is based on 


recommendations by public-health officials 


turers. [tis economical because the film size 


ke ps processimg costs down and saves 


and filing space. One technician can x-ray 


up to 150) chests pel how The film anto 


matically advances tor each « xposure. | p to 
100 tt. of voll film can be 


accommodated. 


The 70-mm fluoro-record cut-film camera 
provides two single chests or one stereo pan 
al sheet ol 2 1] 16 6 2 im. cut 


film tor routine chest x-rays hospit il admis 


sions and out-patients). Pictures can be 2-1 2 


x 2-1 2or 2-1 2x5 Exposure is automatic. 


Film size Cequivalent to TO mm) keeps costs 


down. Processing. reading, handling, and filing 


ire simplified fhe camera is) available on 


TO admission units or can be adapted for 


many leading types of equipment, 


information about these 


@ Complete 


cameras, and other Fairchild x-ray units 


and accessories, all of which are avail 


able from your x-ray equipment sup P : 


plier, can be obtained by writing to 
Fauchidd Camera and Instrument Cor )) 
poration Robbins Lane Syosset long ’ 


X-RAY EQUIPMENT AND ACCESSORIES 
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“in chest surgery... 


Pre: and post-operative prophylaxis 
for therapy with well tolerated 


‘Perramycin 


of oxytetracycline, 
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THE AMERICAN REVIEW OF TE BERCT LOSIS 


The NACLERIO SUPPORT for 
Prone-Position 
Surgery 


used in conjunction with 
any standard operating ti 
ble, to keep maximum vital 
capacity, minimize medias 
tinal shift, prevent contra 
lateral spillage, and pro ide 
ideal access for surgery, 
with all favorable varia 
tions of the patient's posi 
tion 


SIMPLE—INEXPENSIVE— 
PORTABLE—VERSATILE 
Write for Circular 


J. H. EMERSON CO. 


22 COTTAGE PARK AVENUE 
CAMBRIDGE 40, 
MASSACHESETTS 

Makers of EMERSON 
LUNG IMMOBILIZERS 


TUBERCULOSIS 
IN THE 
COMMONWEALTH 
Phe full verbatim transactions of the 
Third Commonwealth Tlealth snd 35mm E 


= Single Lens Reflex Camera For 
London from Sth to Lith July, bese, Parallax-Free Medical Photography 


Pubereulosis Conference, held in 


NOW READY 


445 pages, Hlustrated, Twenty-one shillings 


orsiw 


With 2.8 Zeiss Tessar Coated Lens 
with Pre-Set Diaphragm $279.80 
Penta-Prism Eye Level Reflex Viewfinder 50.00 
Extension Tube Set 24.00 
Microscope Adapter 29.50 
NATIONAL ASSOCIATION FOR THI 
PREVENTION OF TUBERCULOSIS 


EXAKTA CAMERA CO 46 West 29th St. New York Y 
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THE REVIEW OF TUBERCT LOSIS 


In Tuberculosis Therapy 
Choose The 
Most Versatile- 


Most Convenzent- 
Most Accurate 
Method of 


PAS Administration 


With Hellwie’s the 
preparation of a single dose of PLAS 


no longer entails measuring powder on 


counting tablets. No chanee o 


1! 
4 
» 
a. 
> 
inaccuracy. Each envelope is pre 
weighed. Fach pAackKETTE contains 
vrams of neutral Sodium Para amine (Y) 
Salievlate Dilivdrate crams being 
equal to erams of free 
Para imino \. d 
\ 50 P Also available in Juntor Size for ¢ hildren 
(/ 
- 
Saranac Lake, N.Y 
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POSTTIONS AVAILABLE 


Present Concepts 
of Rehabilitation in 
Tuberculosis 
by NORMAN C. KIEFER, M.D. 


120 pages, cloth cover $4.50 


the pecihe mbormatio 

can be filled promptly. 

NATIONAL TUBERCULOSIS 
ASSOCIATION 

1790 Broadway, New York 19, N. Y. 


Your order 


BACK ISSUES Urgently Needed 


The American Review of Tuberculosis will pay $1.00 each for any of the fol- 


lowing issues in good condition: 


January tyg4y January 1951 
bebruary tg4y bebruary 
March tg49 January 1952 
july March 1952 
November 1g4g \ugust 1952 


September 1952 


Send promptly with covering bill to: 
AMERICAN REVIEW OF TUBERCULOSIS 


1790 Broadway New York 19, N.Y. 


BP 
Te 
rare vu 
‘ 
ny In th volume there is brought together 
‘ Vor reseure i whieve ( eve 
More han 1.0000 oris al paper sre ab 
$ tractes this book, a every case the 
ae F tlient features of each have bee rought 
othe cla ectio » provide a 
‘ complete picture ot approaches 
! 
‘ kee resu 
Ml \ f more than 1,000 ite 
re erence wisi ine i 
WANTED 
‘ ‘ ‘ 
. \ded \ Lie! \ 
WANTED Re t bie 
3 M be ( Cine 
Aditi erintendent, A Det Live Calif 
i 
SEY 


NATIONAL TUBERCULOSIS ASSOCIATION 


ANNUAL MEETING MAY 18-22, 1953 
LOS ANGELES, CALIFORNIA 


The annual meeting of the National Tuberculosis Association will be held in Los Angeles, Cali- 
fornia, May 18-22, 1953. The Hotel Statler and the Biltmore Hotel will be headquarters. 
Some 1500 rooms have been promised by the hotels listed below for the accommodation of 
those attending the meeting. Arrange to share a twin bed room if possible. 

Application for room reservations should be made directly to the hotel of your choice. 


TWIN SUITES 


ADDRESS 


$7 .00-$10.50 $12.50-$25 .00 

$17 .00-$33 .00 

$12.00-$18.00 

$10.00-up 
$9.00-$15.00 

$10.50 

$17.50 

$14.00 


210 W. Sth Street 
515 S. Olive Street 
426 S. Hill Street 
1203 W. 7th Street 
206 W. 6th Street 
230 W. 7th Street 
1256 W. 7th Street 
535 S. Grand Avenue 
813 S. Flower Street 
601 W. 6th Street 


S888 88 SB 


ange 


$8.00- $8.50 
$19 .00-$34.00 


Statler, Wilshire and 
Figueroa 


IMPORTANT ANNOUNCEMENT 


THE AMERICAN REVIEW OF TUBERCULOSIS has made available to its readers a 
section devoted to classified advertising pertaining to positions available and wanted. Since 
there have been so many requests for this type of service in the tuberculosis field, the 
Editorial Board of THE AMERICAN REVIEW OF TUBERCULOSIS decided to include 
a classified section at a nominal charge for each entry. 


* Cost per advertisement of 25 words or less will be © Post Office Box numbers will be an additional 75 


$3.50, additional words 15 cents each. cents per advertisement. 
© Bold Face Semi-display will be $5.00 per inser- . 
tion for 25 words or less, additional words 20 * Address all classified advertisements, with check or 


cents each. money order enclosed, to: 


THE AMERICAN REVIEW OF TUBERCULOSIS 
280 MADISON AVENUE NEW YORK 16, N. Y. 
Murray Hill 5-8140 


ROTEL 

Alexandria 

Biltmore 

Clark 

Commodore 

Hayward 

Lankershim | 
Mayfair 

Mayflower 

$5.00- $6.00 

Savoy 

$10.00-$20.00 


12th VA- 
ARMY-NAVY 
CONFERENCE 
ON THE 
CHEMO- 
THERAPY OF 
TUBERCU- 
LOSIS 


Notes on 
TUBERCULOSIS CHEMOTHERAPY 


April, 1953 


In February, a 4-day conference was held in Atlanta, Ga 
attended by TB men from all parts of the country. Those 
present received a set of tables giving the results of various 
chemotherapeutic regimens as reported by 36 government hos- 
pitals. In all, 2175 patients were tres ited—with isoniazid alone, 
isoniazid and streptomycin, isoniazid and PAS, and strepto- 
mycin plus PAS. 

As was expected, isoniazid alone turned out to be not as effec- 
tive as combination therapy. The following graphs, derived 
from the official report, indicate some interesting results: 


X-Ray Changes: 
Streptomycin- 
Resistant 


Cases 


I. 2-5 MONTHS TREATMENT 


INH plus PAS* 
(255 patients) 


Strep plus INH** 
(196 patients) 


When treatment is continued for more than 5 months, the re- 
sults are more striking: 


Il. 5-10 MONTHS TREATMENT 


INH plus PAS* 
(45 patients) 
Strep plus INH** 

*300 mg INH and 12 Gm. PAS daily SRE iMPROVED (oll types) 
**300 mg INH end 1 Gm. Streptomycin dolly IMPROVED (mod. to morked) 


As can be seen, the number of cases treated longer than 5 
months is very small, and no rigorous conclusions may be 
drawn from the results. The data indicates however, that com- 
bined INH-PAS therapy may be the regimen of choice in 
streptomycin-resistant cases, and bear further investigation. 


For investigational use, Panray provides “Buffered PARASAL-INH 
Tablets”, each containing 0.5 Gm. PAS and 12.5 mg. INH in an 
acid-buffering, sodium-free system. 24 tablets provide the ac- 
cepted full daily dose of 12 grams of PAS (not sodium PAS) plus 
300 mg. INH. Economical convenient—-exceptionally well tolerated. 
Write today for ples and 
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Canal Stent, How York 
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